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

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

Yazllarda Tork Dil Kurumu'nun Torkge S6zI0gU ve Yazim Kilavuzu temel alinmalidir. Ingilizce yazilan
yazilar 6zellikle desteklenmektedir.

Editér veya yardimailari tarafindan, efik kurul onayi alinmasi zorunlulugu olan Klinik arastirmalarda
onay belgesi talep edilecektir. Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar
sorumludur.

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

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

Makalelerin formati ‘Uniform Requirements for Manuscripts Submitted to Biomedical Journals:
Writing and Editing for Biomedical Publication” (htfp://wwwi.icmije.org) kurallarina gore
duzenlenmelidir.

Anahtar kelimelerin Turkiye Bilim Terimleri (http://www.bilimterimleri.com)nden secilmelidir.

Dergi kaynaklarda kullanilirken Med Bull Haseki seklinde kisaltimalidir.

Haseki Tip Bulteni makale basvuru dcreti veya makale islem Ucreti uygulamamaktadir.

Genel Kurallar

Yozilar sadece online olarak kabul edilmekfedir. Yazarlarin makale gonderebilmesi icin web
sayfasina (http://hasekitip.dergisi.org) kayit olup sifre almalari gereklidir. Bu sistem on-line yazi
gonderilmesine ve degerlendirilmesine olanak tanimaktadir.

Makale gonderimi yapilirken sorumlu yazarin ORCID (Open Researcher ve Contributor D)
numarasi belirtilmelidir. hitp://orcid.org adresinden tcretsiz olarak kayit olusturabilir.

Bu sistem ile toplanan makaleler ICMJE-www.icmije.org, Index Medicus (Medline/PubMed) ve
Ulakbim-Turk Tip Dizini kurallarina uygun olarak sisteme alinmakta ve arsivienmektedir. Yayina
kabul edilmeyen yazilar, sanatsal resimler hari¢ geriye yollanmaz. Dergide yayinlanmak Uzere
editére gonderilen yazilar A4 sayfasinin bir yizine 12 punto, ift aralikla, arial/times new roman
karakteri ve kenarlarda 2,5 cm bosluk birakilarak yazilmalidir. Kullanilan kisaltmalar yazi icerisinde
ilk gectikleri yerde, parantez icinde, ack olarak yazimall, 6zel kisaltmalar yapilmamalidir
Yaz! icindeki 1-10 arasi sayisal veriler yaziyla (Her iki tedavi grubunda, ikinci gun ), 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 ttmnon
5000 kelimeden az olmasi gerekmekiedir. llk sayfa haric tom yazilann sag Ust késelerinde 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 gecerlidir.

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

Bu amagla, bilgilendirilmis onay, hastanin yayinlanacak belirli bir taslagi gérmesini- gerektirir.
Eger gerekli degilse hastanin belirleyici detaylan yayinlanmayabilir. Tam bir gizliligi yakalamak
oldukga zordur ancak eger bir siphe varsa, bilgilendirilmis onay alinmalidir. Ornegin, hasta
fotograflarinda géz bélgesini maskelemek, yetersiz bir gizlilik saglanmasidir.

Haseki Tip Bultenine yayinlanmak amaciyla génderilen ve etik kurul onayi alinmasi zorunlulugu
olan deneysel, klinik ve ilag arastirmalari icin uluslararasi anlasmalara ve 2013'de gozden
gecirilmis Helsinki Bildirisine uygun efik kurul onay raporu gereklidir (http://www.wma.net/
en/30publications/10policies/b3/). Deneysel hayvan ¢alismalarinda ise “Guide for the care and
use of laboratory animals (hitps://oacu.oir.nih.gov/regulations-standards) dogrultusunda hayvan
haklarini koruduklarini belirtmeli ve kurumlarindan etik kurul onay raporu almalidirlar. Etik kurul
onay! (onay numarasi ile birlikte) ve “bilgilendirilmis génully olur formu” alindigi arastirmanin
“Yontemler” boluminde belirtiimelidir. Yazarlar, makaleleriyle ilgili ¢ikar cafismasi ve maddi
destekleri bildirmelidirler.

Orijinal Makaleler

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

Turkce yazilarda, yazinin ingilizce baghg da mutlaka yer almalidir; yabanci dildeki yayinlarda ise
yazinin Torke bashigr da bulunmalidir. Torkge ve Ingilizce anahtar sézcikler ve kisa baslik da baslk
sayfasinda yer almalidir.

Yazarlann isimleri, hangi kurumda calistklan ve agk adresleri belirtilmelidir. Yazismalarin
yapllacagl yazarin adresi de ayrica agk olarak belirfilmelidir. Yazarlarla ilefisimde 6ncelikle
e-posta adresi ve mobil telefon kullanilacagindan, yazismalarin yapilacagr yazara ait e-posta
adresi ve mobil telefon mutlaka belirtilmelidir. Buna ek olarak sabit telefon ve faks numaralan da
bildirilmelidir.

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

Yine bu sayfada, dergiye génderilen yazi ile ilgili herhangi bir kurulusun destegi saglanmissa
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Yazarlara Bilgi

belirtilmelidir.

2) Ozet (Sayfa 2): Ikinci sayfada yazinin Turkge ve ingilizce 6zetleri (her biri icin en fazla 200 s6zcok)
ile anahtar s6zcukler belirtilmelidir.

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

Ozet bsluminde kaynaklar gésterimemelidir. Ozet bsluminde kisaltmalardan  momkin
oldugunca kaginlmalidir. Yapilacak kisaltmalar metindekilerden bagimsiz olarak ele alinmalidir.
3) Metin (Ozetin uzunluguna gére Sayfa 3 veya 4’den baslayarak)

Genel Kurallar bolumine uyunuz.

Metinde Ana Basliklar Sunlardir: Giris, Yontemler, Bulgular, Tarfisma, Calismanin Kisithiiklart ve Sonug.
Giris b6lumU calismanin mantigi ve konunun gecmisi ile ilgili bilgiler icermelidir. Calismanin
sonuglan giris bolumunde tarfisiimamalidir.

Yontem bolumu ¢alismanin tekrar edilebilmesi igin yeterli ayrintilar icermelidir. Kullanilan istatistik
yéntemler agik olarak belirtilmelidir.

Bulgular blumi de ¢alismanin tekrar edilebilmesine yetecek ayrinfilar igermelidir.

Tartisma baliminde, elde edilen bulgularin dogru ve ayrnintili bir yorumu verilmelidir. Bu bélumde
kullanilacak literattrin, yazarlarin bulgular ile direkt iliskili olmasina dikkat edilmelidir.
Calismanin Kisitliliklan balominde calisma strecinde yapilamayanlar ile sinirlari ifade edilmelidir.
Sonu¢ boluminde calismadan elde edilen sonug, gelecek calismalara iliskin oneriler ile
vurgulanmalidir.

Tesekkur mumkun oldugunca kisa tutulmalidir. Calisma icin bir destek verilmisse bu bolimde s6z
edilmelidir. (Tesekkur yalnizca “Baslik Sayfasi” icerisinde gonderilmelidir.)

Mefinde fazla kisaltma kullanmaktan kaginimalidir. Tom kisaltilacak terimler metinde ilk gegtigi
yerde parantez icinde belirtilmelidir. Ozette ve mefinde yapilan kisaltmalar birbirinden bagimsiz
olarak ele alinmalidir. Ozet bsluminde kisalimasi yapilan kelimeler, metinde ilk gectigi yerde tekrar
uzun sekilleri ile yazilip kisaltimalidirlar.

4) Kaynaklar: Kaynaklarin gercekliginden yazarlar sorumludur.

Kaynaklar mefinde gecis sirasina gére numaralandinimalidir. Kullanilan kaynaklar metinde
parantez icinde belirtilmelidir.

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

Kaynaklar listesi makale metninin sonunda ayri bir sayfaya yazilmalidir. Alfidan fazla yazarin yer
aldigi kaynaklarda 3. isimden sonraki yazarlar icin “et al” ("ve ark’) kisaltmasi kullaniimalidir. Dergi
isimlerinin kisaltmalar Index Medicus'taki stile uygun olarak yapilir. Tom referanslar Vancouver
sistemine gore asagidaki sekilde yazilmalidir.

a) Standart Makale: Intiso D, Santilli V, Grasso MG, Rossi R, Caruso |. Rehabilitation of walking with
electromyographic biofeedback in foot-drop after sfroke. Stroke 1994;25:1189-92.

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

Birden fazla editor varsa: edifors.

d) Toplanhda Sunulan Makale: Bengtsson S, Solheim BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KC, Degoulet B 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.

¢) 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: Tum tablolar, grafikler veya sekiller ayn bir kagida
basimalidir. Her birine metinde gegis sirasina gére numara verilmeli ve kisa birer bashk
yazimalidir. Kullanilan kisaltmalar alt kisimda mutlaka agiklanmalidir. Ozellikle tablolar metni
agiklayict ve kolay anlasilir hale getirme amaci ile hazirlanmali ve metnin tekran olmamalidir.
Baska bir yayindan alinti yapilyorsa yazili baski izni birlikte yollanmalidir. Fotograflar parlak kagida
basiimalidir. Cizimler profesyonellerce yapilmali ve gri renkler kullanilmamalidir.

Ozel Boliimler

1) Derlemeler: Derginin ilgi alanina giren tum derlemeler editorlerce degerlendirilir; editorler
ayrica konusunda uzman ve deneyimli oforitelerden dergi igin derleme talebinde bulunabilir.

2) Olgu Sunumlan: Nadir gérulen ve dnemli klinik deneyimler sunulmalidir. Giris, olgu ve tarisma
bolumlerini icerir.

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

Yazisma

Tom yazismalar dergi edit6rldguntn asagida bulunan posta veya e-posta adresine yapilabilir.
Haseki Tip Blteni Edit6rlugu

S.B. Haseki Egitim ve Arastirma Hastanesi Nefroloji Klinigi

Adnan Adivar Caddesi 34906 Haseki-Aksaray-Istanbul-Turkiye

Tel.: +90 212 529 44 00/1133

Faks: +90 212 530 84 23

internet Sayfasi: www.hasekidergisi.com

E-posta: hasekidergisi@gmail.com
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The Medical Bulletin of Haseki publishes papers on all aspects of general medicine. In addition to
original arficles, 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 authorities.

Turkish language Institution 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 commitiee 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 meefing 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 inferests are required. All manuscripts are reviewed by the editor, related associate editor 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 Submifted to Biomedical Journals: Wriing and Editing for Biomedical Publication (available
at http://www.icmie.org/)

The Medical Bullefin 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 creating an account. This system allows online submission and review.

The ORCID (Open Researcher and Contributor ID) number of the correspondence author should be
provided while sending the manuscript. A free registration can create at http://orcid.org.

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

Arficles sent to the editor for publication should be written single-sided on A4 pages, double-spaced
in 12-point, arial/times, new roman font and with 2.5 cm margins. Abbreviations must be explained
clearly in parentheses in their first instance within the fext and custom abbreviations should not be used.
Numbers 110 10 should be given as fext (In the two 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
(1 year) while numbers that start sentences (Fifteen-year-old female patient) should be given as text.
The manuscript should not exceed 5000 words in total. All pages of the manuscript should be numbered
at the top right-hand corner, except for the fitle 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 essentfial, idenfifying information, patfient names and
photographs should not be published, unless the written informed consent of the patient (parent or
quardian) 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 fo attain, 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 commitiee
and being sent in order to be published in The Medical Bullefin of Haseki, ethical committee approval report
being in accordance with the infernational 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 animas. (https://oacu.oir.nih.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 Arficles

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 tifle in English should be included. Similarly, arficles in English should
include a fitle in Turkish. Key words in English and Turkish, and running fifles should also be included
in the title page.

The names, offiliated institutions and full addresses of the authors should be given. The author to 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 stated. 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 insfitutions 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.

ors

The Summary Should Consist of the Following Sub Sections: Aim, Methods, Results, Conclusion. Separate
sections 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 to be avoided. Any abbreviations used must be taken into consideration independently of the
abbreviations used in the text.

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: Infroductfion, Methods, Results, Discussion, Study
Limitafions and Conclusion.

The infroduction 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” secfion 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 detailed in the section.

Conclusion secfion should provide highlighted and interpreted 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 text
are taken into consideration separately. Abbreviations of the full ferms stated 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
section, but in the text as “Inamels), unpublished data, 19).”

The reference list should be typed on a separate page at the end of the manuscript. If there are more
than 6 authors, abbreviation of “ef al.” should be used for the authors out of the first three. Journal fitles
should be abbreviated according to the style used in the Index Medicus. All the references should be
written according fo the Vancouver system as follows:

a) Standard Journal Arficle: Intiso D, Santilli V, Grasso MG, Rossi R, Caruso I. Rehabilitation of walking
with electromyographic biofeedback in foot-drop after stroke. Stroke 1994;25:1189-92.

b) Book: Gefzen TE. Health economics: fundamentals of funds. New York: John Wiley & Sons; 1997.

) Chapter of a Book: 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.

If more than one editor: editors.

d) Conference Papers: Bengtsson S, Solheim BG. Enforcement of data protecfion, 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.

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

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

5) Tables, Graphics, Figures and Pictures: All tables, graphics or figures should be presented on a
separate sheet. All should be numbered consecutively according to their place in the fext and a brief
descriptive caption should be given. Abbreviations used should be explained further in the figure’s
legend. The text of tables especially should be easily understandable and should not repeat the data of
the main text. lllustrations already published are acceptable if supplied by permission of the authors for
publication. Photographs should be printed on glossy paper. Figures should be done professionally and
no grey colors should be used.

Special Sections

1) Reviews: All reviews within the scope of the journal will be taken into consideration by the editors; also
the editors may solicit a review related to the scope of the journal from any specialist and experienced
authority in the field.

2) Case Reports: Case reports should present important and rare clinical experiences. They should
consist of the following parts: infroduction, case, discussion.
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Abstract

Oz

Aim: The top 100 medicines having the highest annual average sales
between the years 2006 and 2015, had exceeded one-fourth of the
total pharmaceutical market's value in these years. We aimed to study
the status of biotechnological medicines among these medicines and
evaluate the effects of policy interventions on their sales.

Methods: Sales of all medicines on an annual average value basis were
calculated. The top 100 medicines with the highest annual average
sales were included in the study. Time series analysis has been used for
prospective estimations.

Results: Up to 2007 biotechnological medicines had not been in the
top ten medicines; it increased dramatically after 2007 and in 2016,
the sales of biotechnological medicines reached to 82% in top 10 sales
in Turkey. On the other hand the number of biotechnological medicines
among the top 100 medicines was 4 in 2003; it reached to 27 in
2016. However the number of biotechnological medicines in the top
10 medicines was 1in 2003 and it reached to 8 in 2016.

Conclusion: The shares of biotechnological medicines in both the total
pharmaceutical market and in the group of medicines with high sales
are increasing every year. New policies should be developed to ensure
the stability of the reimbursement system.

Keywords: Pharmaceutical market in Turkey, medicines with high
sales, biopharmaceutical medicines, policy interventions

Amag: 2003 ve 2016 yillar arasinda en yuksek yillik satis tutar olan
100 ilag, bu yillarda toplam ilag pazar degerinin dortte birinden fazlasini
olusturmustur. Calismamizda bu ilaglar arasinda biyoteknolojik ilaglarin
durumunu ve satislarini incelemeyi amacladik.

Yontemler: Tim ilaclarin yillik ortalama deger esasina gore satis
tutarlan hesaplandi. En ylksek yillik ortalama satisa sahip ilk 100 ilag,
arastirmaya dahil edildi. ileriye déniik kestiim yapmak icin zaman
serileri analizi kullanild.

Bulgular: Biyoteknolojik ilaglar, 2007 yilina kadar en yiiksek on
ilag arasinda yer almamisken, 2016 yilinda biyoteknolojik ilag satis
degerinin ilk 10 ilag icinde %82'ye ulastigi goruldu. Ayrica, ik 100 ilag
icinde biyoteknolojik ilag sayisi 2003'de 4 iken, 2016'da bu say1 27'ye
ulasmistrr. ilk 10 ilacta yer alan biyoteknolojik ilaclar; 2003'te sadece 1
adet iken 2016'da ilk 10 ilacin 8'i biyoteknolojik ilactir.

Sonug: Biyoteknolojik ilaglarin hem toplam ila¢ piyasasinda hem de
yUksek miktarda satilan ila¢ grubunda payi her yil artmaktadir. Geri
ddeme sisteminin strddrdlebilirligini saglamak icin bu grup ilaglar icin
yeni politikalar Gretilmelidir.

Anahtar Sozciikler: Turkiye'de ila¢ pazari, yiksek miktarda satis
ilaclari, biyoteknolojik ilaglar, saglik politikasi
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Introduction

In 2011, World Medicine Report of the World Health
Organization stated that the disease burden of many
countries had shifted from acute to chronic diseases (1).
This has affected both the supply and use of medicines.
The pharmaceutical industry is one of the largest
industries in the world, and Turkey is classified among
the developing countries with regard to pharmaceutical
industry. Turkey is the 16th largest pharmaceutical market
in the world (2,3). The Turkish pharmaceutical market
doubled between 2004 and 2010 on a value basis, and
this growth is in accordance with the growth rate of the
world pharmaceutical market.

Licensing, pricing, auditing and regulating activities are
governed by the Turkish Medicine and Medical Devices
Agency (TMMDA), and reimbursement is done through
Social Security Institution (SSI). Reimbursement decisions
in SSI are made by commissions which are composed of
representatives from the relevant ministries (Ministry of
Health, Ministry of Finance, Ministry of Development and
Undersecretary of the Treasury). The retail sale prices of
medicines are determined by the TMMDA through an
external reference pricing system, and the reimbursement
prices are determined by the SSI. Reimbursement prices
are determined by taking various discount rates into
consideration.

The multilateral structure of the pharmaceutical market
has caused it to be subjected to arrangement/intervention
in many countries of the world (4).

In Turkey, there have been many developments which
affected the pharmaceutical market and also facilitated
the access to medicine in conjunction with the Program
of Transformation in Health (2003) and the Social
Security Reform (2006) including implementation of the
reference pricing system in 2004, implementation of
the Family Medicine System firstly in pilot provinces in
2005 and all provinces in 2010; establishing SSI in 2006,
establishing Reimbursement Commission within SSI in
2007; compulsion of reimbursement application file in
2008. Also, there were several public interventions from
2009 to 2012, including retail sales price cuts, additional
reimbursement discounts in 2009 and 2011 and a national
budget implementation on pharmaceuticals from 2010 to
2012.

The term bioeconomy refers to all economic activities
derived from scientific and research activities focused
on biotechnology. The health area is one of the most
important branches of bioeconomy. Biopharmaceuticals
and vaccines are bio-products in the health field (5-
7). It is estimated that, biotechnological products will
constitute 35% of chemical and industrial products,
80% of pharmaceutical and diagnostic products and

109

50% of agricultural products by 2030. In fact, currently,
in the sectorial distribution of the world’s research and
development (R&D) spendings pharmaceutical and
biotechnology applications occupy the first place with
19.3% (6,7).

In this research, we aimed to examine the status of
biotechnological medicines in the top 100 medicines that
have the highest annual sales (represented one-third of
the total pharmaceutical market value).

Methods

Total hospital and retail sales of all medicines from
2003 to 2016 were obtained using the IMS Health Turkey
Database. KO5, K06, T02, T03, V05, V06 and VO7 groups
in the Anatomical Therapeutic Chemical Classification
System (ATC)-2 level were excluded from the study. This
database was accessed in March 2017.

Sales of 2.593 brands were made in 2003; 2.606
in 2004; 2.961 in 2005; 3.029 in 2006; 3.375 in 2007;
3.561 in 2008; 3.608 in 2009; 3.686 in 2010; 3.741 in
2011; 3.819 in 2012; 3.953 in 2013; 4.028 in 2014,
4.117 in 2015 and 4.461 in 2016. Sales of all medicines
on an annual basis were calculated, and then were listed
according to sales, beginning with the medicine with the
highest value. The top 100 medicines having the highest
annual sales (total market share was 32.78% in 2016)
were included in the study.

Medicines were classified according to the ATC
classification system. The medicines were then classified
according to whether or not they had been produced
using biotechnological methods.

Sales figures and amounts of the top 100 medicines
examined from 2003 to 2016 were grouped according to
whether they were biotechnological products or not.

Time series analysis was used to estimate expenditure
in the following years. The best fitting model was
selected according to mean absolute error, mean absolute
percentage error and root mean square error criteria. The
exponential smoothing model was chosen as the best
fitting model for both sub-groups.

Results

Turkish pharmaceutical market and
biotechnological medicines market for the years 2003
to 2016

Annual change in ATC groups is given in Figure 1.
Biotechnological drugs among the top 100 medicines
according to ATC-1 classification are mostly in the groups
of antineoplastic and immunomodulating agents and
alimentary tract and metabolism (Figure 1).

Of the 100 medicines, 27 are imported biotechnological
original products, and of those 27, 13 are in the anti-
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neoplastic and immunomodulator group, and six are in
alimentary tract and metabolism group.

While the total Turkish pharmaceutical market was
5.487 billion TL in 2003, this value reached 21.052 billion
TLin 2016 (Figure 2). The total market grew about 3 (2.84)
times between 2003 and 2016. Besides, the growth trend
was negative between 2010 and 2013.

The total market value of the top 100 medicines
was 2.099 billion TL in 2003; this increased to 6.902
billion TL in 2016 (Figure 2). The top 100 medicines
market growth was 228.8% between 2003 and 2016.
Besides, between 2010 and 2013, the growth trend
was negative.
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Biotechnological medicines in the top 100 and top
10 medicines

The total market value of the biotechnological
medicines which are in the top 100 medicines was 92.9
million TL in 2003; this increased to 2.591 billion TL in
2016. Growth rate was 269% between 2003 and 2016.
The total market value of the biotechnological medicines
that are in the top 10 medicines was 36.7 million TL in
2003; this increased to 1.375 billion TL in 2016. Growth
rate of this medicines were 364% between 2003 and
2016 (Figure 3).

The rate of the biotechnological medicine sales which
are in the top 100 medicines was around 4%; this had
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Figure 1. Annual biotechnological medicine market change in anatomical therapeutic chemical classification system groups (TL)
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Figure 2. The change in the biotechnological medicine market over the years according to the total pharmaceutical market (TL)
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reached to 38% in 2016. Biotechnological medicines were
not in the top ten medicines up to 2007; after that, it
has started to increase dramatically and the ratio of the
biotechnological medicine sales reached to 82% in 2016.
On the other hand the number of the biotechnological
medicines which are in the top 100 medicines, was 4 in
2003 and it had reached to 27 in 2016. However, the
number of biotechnological medicines which are in the
top 10 medicines was 1 in 2003 and it had reached to 8
in 2016 (Figure 3).

2003-2016 data for the top 100 medicines and
estimation of annual sales (TL)

Sales figures for the top 100 medicines examined from
2003 to 2016, total sales and four-years estimations by

drug sub-groups are as follows: Biotechnological medicine
sales was estimated as 2.591.083.196 TL in 2016 and
was projected to grow to nearly 3.568 billion TL by 2020.
After 2011, the biotechnological medicine annual sales
growth rate increased rapidly compared to previous years.
Biotechnological medicines’ share of the top 100 medicine
sales is projected to increase from 37.54% in 2016 to
43.31% in 2020, whereas conventional medicine sales are
projected to grow to 4.669 million TL by 2020 for those
medicines included in the study group (Figure 4).

Discussion

The pharmaceutical industry is one of the largest
industries worldwide. While the size of this industry was
approximately 650 billion US dollars in 2006, this figure
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Figure 3. The rate of the biotechnological medicine sales which are in the top 100 medicines and top 10 medicines
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increased to 1.057 billion dollars over the next eight
years. Turkey is considered to be a developing country
in the market when assessed in terms of the size of its
pharmaceutical industry (2,3). According to the IMS
Health Database, the Turkish pharmaceutical market value
was approximately 5.5 billion TL in 2003 and increased to
21 billion TL in 2016.

Biotechnology is an area where a global competition
takes place because of the scarcity of resources, rapid
world population growth, demographic structure of
the population changes and global climate change.
In many countries, economic growth through global
competitiveness in biotechnology serves as an opportunity
to gain influence and creates new jobs (6). The European
bioeconomy market is worth about 2 trillion Euros and
provides employment to approximately 21.5 million
people (8).

The health areais one of the mostimportant branches of
bioeconomy. It is estimated that by 2030, biotechnological
products will constitute 35% of chemical and industrial
products, 80% of pharmaceutical and diagnostic products
and 50% of agricultural products (7). In the sectorial
distribution of worldwide R&D spendings, pharmaceutical
and biotechnology applications rank the first place with
a combined share of 19.3% (6,7). Biopharmaceutical
research companies are involved in product and vaccine
development using biological processes. These represent
a wide range of products, such as monoclonal antibodies,
vaccines, recombinant proteins, cell therapy and gene
therapy. The development of biotechnological products for
different disease groups, including autoimmune disease,
hematological disease, cancer, cardiovascular disease,
diabetes, Parkinson’s disease, asthma and dermatological
disease, are emerging (6,7). In our research, 13 of the
27 biotechnological medicines are in the anti-neoplastic
and immunomodulatory group, and six are in alimentary
tract and metabolism group in 2016. Our research found
that all of the 27 biotechnological medicines of the top
100 medicines were imported products. In the Scientific
American Worldview scorecard, analyzing 54 countries
on their innovation potential in biotechnology through
a meta-analysis, Turkey ranks at the bottom (46/54)
of the list (9). Thus, it is essential to implement short-,
medium- and long-term measures for developing R&D and
biotechnological ecosystem enterprises in Turkey.

Biotechnological medicine sales were estimated as
$289 billion in 2014 and are projected to grow to $445
billion by 2019 worldwide. It was also projected that
biotechnological medicines’ share of the worldwide
prescription medicine market and over-the-counter
pharmaceutical sales will increase from 23% in 2014 to
26% in 2019 (10). In this research, it was observed that,
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while the increase of 269% was realized in total sales of
biotechnological medicines for the top 100 medicines
from 2003 to 2016, the conventional medicine sales
increased only 110%. It is estimated that the sales of the
biotechnological medicines included in the study group
will be 3.568 billion TL for 2020, whereas the total sales of
conventional medicines are predicted to be 4.669 billion
TL for 2020. In this valuable group, the biotechnological
medicine growth rate will be higher than the conventional
medicine growth rate, as in previous years, and the
biotechnological medicines’ share of the top 100 medicine
sales is projected to increase from 37.54% in 2015 to
43.31% in 2020.

Licensing, pricing, auditing and regulating activities
are executed by the TMMDA, and reimbursement is
handled by the SSI in Turkey. The retail sales prices of
medicines is determined through an external reference
pricing system. The countries tracked with an external
reference pricing system are France, Spain, Italy, Portugal
and Greece. However, if a medicine is imported, the
price in the country where that medicine is produced
or imported from, can be taken as a reference as well.
Reimbursement decisions in the SSI are arranged by
commissions comprised of representatives from the
relevant ministries (Ministry of Health, Ministry of
Finance, Ministry of Development and Undersecretariat
of the Treasury). Reimbursement prices of medicines
are regulated considering the discount rates specified
in the Health Practice Communiqué (HPC). The payment
list of medicines is published in the HPC and classified
according to the medicine’s active substance, which
determines the reimbursement price (positive list). The
multilateral structure of the pharmaceutical market has
caused it to be subjected to arrangement/intervention
in many countries of the world (4). Regulations for
the market are performed in many stages, including
research, production, licensing, pricing, distribution and
reimbursement. To clarify, these regulations/interventions
may be classified into two groups as ‘supply-sided” and
‘demand-sided’. While subjecting the pharmaceutical
market to intervention in the form of pricing, licensing
and/or regulation of distribution channels are
interpreted as supply-sided interventions, determining
reimbursement conditions, regulation of participation
shares may be deemed demand-sided. However, this sort
of intervention should be assessed as both supply-sided
and demand-sided. Arrangement types may vary from
one country to another. As expressed in the Competition
Board Report, arrangements for economic processing
for the industry have come to the forefront in countries,
including Turkey, where financing health expenses is born
by public institutions (4).
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Conclusion

The biotechnological medicine market is growing
exponentially. According to these results, the share of
biotechnological medicines in the total pharmaceutical
market, as well as in the market for medicines that currently
have high sales, is increasing each year. New policy
strategies should be developed to ensure the sustainability
of the SSI reimbursement system. In addition, our research
indicates that all of the 27 biotechnological medicines in
the top 100 medicines are imported from other countries.
Therefore, it is essential to implement measures like
investment support or prioritization in licensing in order to
develop R&D and biotechnological ecosystem enterprises
in Turkey.
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Effects of Preoperative Anxiety and General Anesthetic
Administration on Intraoperative Awareness in
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Abstract

0z

Aim: The aim was to investigate the effects of preoperative anxiety
and general anesthetic administrations on intraoperative awareness
among patients undergoing cesarean section.

Methods: This prospective randomized study included 90 pregnant
subjects. Preoperative anxiety was assessed using the Beck Anxiety
Inventory. The patients were divided into three groups: group P
received propofol 2.5 mg/kg, group T thiopental 5 mg/kg and group
K received ketamine 1 mg/kg. Data on intraoperative hemodynamics,
isolated forearm (IFA) responses and time to first pain and to first
analgesic requirement evaluated using postoperative numerical rating
scale were recorded. The Modified Brice Scale (MBS) was used to
assess awareness.

Results: The preoperative anxiety levels in the groups were low and
demographic data were similar (p>0.05). There was no statistically
significant difference in IFA response between the groups (p>0.05).
Group T had higher MAP at all times and NRS values at hour O
compared to the other groups (p<0.05), and had shorter time to first
analgesic requirement (p<0.05). MBS responses were evaluated as
recall in 12 cases in group K, four in group P and three in group T.

Conclusion: As the anxiety levels in pregnants were low, the superiority
of agents used in induction over each other regarding awareness could
not be shown.

Keywords: Anxiety, bispectral index, cesarean section, end-tidal
sevoflurane, awareness, isolated forearm

Amac: Sezaryen seksiyo olgularinda, preoperatif anksiyetenin ve genel
anestezi uygulamalarinin intraoperatif farkindalik Uzerine etkilerinin
arastirimasi amaclanmistir.

Yontemler: Prospektif, randomize calismaya 90 gebe dahil edildi.
Preoperatif anksiyeteleri, Beck Anksiyete 6lcedi ile degerlendirildi. Ug
gruba ayrilan olgulara indlksiyonda; propofol 2,5mg/kg (grup P),
tiyopental 5mg/kg (grup T) ve ketamin 1mg/kg (grup K) uygulandi.
intraoperatif hemodinamik veriler, izole 6nkol (I0K) yanitlar kaydedildi.
Postoperatif dénemde Sayisal Agri Skoru (NRS), ilk analjezik yapiima
zamani ve Modifiye Brice Skalasi (MBS) ile farkindaliklari degerlendirildi.

Bulgular: Gruplarin preoperatif anksiyete seviyeleri diistik, demografik
verileri benzerdi (p>0,05). IOK yanttlarinda istatistiksel fark yoktu
(p>0,05). Grup T'de tim zamanlardaki ortalama arter basinci ve 0.
saatteki NRS degerleri diger gruplardan yiiksek (p<0,05), ilk analjezik
yapilma zamani daha erkendi (p<0,05). MBS yanitlari incelendiginde;
grup K'de 12, grup P'de dort, grup T'de Ug olguda hatirlama oldugu
belirlendi.

Sonug: Gebelerdeki anksiyete duzeyleri dusikti. indlksiyonda
kullanilan ajanlarin  her birinin  farkindalik Gzerinde  GstinlGgu
gbsterilememistir.

Anahtar Sozciikler: Anksiyete, bispektral indeks, sezaryen seksiyo,
end-tidal sevofluran, farkindalik, izole 6nkol
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Introduction

In the preoperative period, 60-80% of patients
undergoing surgery experience anxiety, known to
negatively affect surgery, anesthesia and recovery (1-
3). The incidence of anxiety in the obstetric population
is 73.3-86% (2,4,5). Preoperative anxiety may lead to
hypertension and dysrhythmia causing requirements for
more anesthetic agents for induction, thus, increasing the
risk of intraoperative awareness (IOA) and postoperative
analgesic consumption and longer length of hospital stay
(3,6-8).

Awareness is defined as postoperative recall of events
occurring during the period of general anesthesia (GA)
(8). In obstetrics, the incidence of IOA is known to be
higher compared to other surgical populations (9-10).

For cesarean section (CS) operations, GA is chosen due
to reasons like the status of mother and fetus, mother’s
request or contraindications for neuraxial anesthesia (11).
The use of low concentrations due to reasons, such as
physiological changes in pregnancy, administration of
rapid sequence anesthesia induction, lack of use of opioids
and benzodiazepines before birth, short period between
induction and the start of surgery and uterine atony
caused by volatile anesthetics, are listed among factors
contributing to I0A in CS (12-13).

Hemodynamic parameters and subjective clinical signs,
such as movement, sweating, and tears, are routinely
used to determine depth of anesthesia during GA (12).
Although there is no fully sensitive and specific monitor to
assess anesthesia depth, technological developments have
ensured efficacy in assessing GA (12,14). Bispectral index
(BIS) is an electroencephalogram method of producing a
numerical value from 0 to 100 to specifically, practically
and continuously measure the effects of hypnosis caused
by administration of anesthetic and sedative medications
on the brain. Thus, the medication dose may be set and
appropriate anesthesia depth may be ensured without
increasing the 10A risk (9,14). For surgeries like CS with
IOA risk, a BIS score of <60 has been reported to be
sufficient as a target value (12-16).

The isolated forearm (IFA) technique was first used by
Tunstall (17) to identify IOA during CS.

Although minimum alveolar concentration
(MAC) is known to be lower in pregnant women,
electroencephalographic analysis studies have determined
no difference (15,16,18,19).

As depth of anesthesia in pregnant women may be
low during the first stages of laryngoscopy, intubation
and surgery, exaggerated hemodynamic responses and
awareness are commonly observed in these periods.
Anesthesia induction and maintenance are important in
pregnant women considering transmission of medications

115

through the placenta and effects on the baby. In our
study, the aim was to research the effects of preoperative
anxiety and different GA administration on IOA in elective
CS cases.

Methods

Our study began after receiving permission from Bulent
Ecevit University Faculty of Medicine Clinical Research
Ethics Committee (meeting protocol no: 2013-59-24/04,
date: 31.07.2013) and informed consent was obtained
from the pregnant women. The study was performed in
a prospective randomized manner from August 2013 to
August 2014. The study included 90 patients aged 18-45
years, in the American Society of Anesthesiologists (ASA)
risk groups I-ll, who were scheduled for elective CS and
refused spinal anesthesia. Exclusion criteria were history of
late intubation, psychiatric or neurologic disorder, preterm
pregnancies, diabetes mellitus, hypertension and obstetric
complications.

All patients had the Beck Anxiety Inventory (BAl)
applied and demographic information recorded during
one-to-one interviews in the waiting room with an
anesthesiologist not participating in the study. The BAI is
a 21-item assessment scale with the aim of determining
the incidence and severity of anxiety experienced by an
individual. Each item is rated on a scale of 0 to 3. Total
score, ranging between 0 and 63, increases with the
severity of anxiety (20). Turkish validity and reliability has
been determined by Ulusoy et al. (21).

The patients had standard monitoring applied in the
operating room [mean arterial pressure (MAP), heart
rate (HR), and peripheral oxygen saturation (SpO,)]. Each
patient had a BIS probe placed on the forehead region.
An Intravenous (V) therapy 0.9 NaCl infusion was started.
The patients were laid in 10-15 degree left lateral position
to prevent aorto-caval compression. The forearm without
intravenous access and blood pressure sleeve was wrapped
with cotton with pneumatic tourniquet placed for the IFA
(Immunofluorescent assay) technique.

After three minutes (min) of preoxygenation, the
patients randomly divided into three groups (n=30 each)
had induction administered IV with 2.5 mg/kg propofol
(Propofol 1%, Fresenius Kabi, Avusturia) in group B 5 mg/
kg Na-thiopental (Pental thiopental Na flacon, ibrahim
Etem, istanbul, Turkey) in group T and 1 mg/kg ketamine
(Ketamine HCL, Eczacibasi, Kirklareli, Turkey) in group
K. For the IFA technique, the pneumatic tourniquet was
inflated to 250 mmHg and isolation of the arm was
ensured. Then, 1.5 mg/kg succinylcholine (Lysthenon,
Linz Pharmaceuticals, Austria) IV was administered and
intubation was completed. For anesthesia maintenance,
all groups had 4 L/min 50/50% O,/air and 2%
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sevoflurane. After intubation, end-tidal carbon dioxide
pressure and end-tidal sevoflurane (Etsev) concentration
were monitored. After delivery, all patients had 1 mcg/kg
fentanyl IV and 20 units of oxytocin infusion administered.
After the peritoneum was closed, all cases had 1 mg/
kg IV tramadol administered. Sevoflurane was stopped
on the start of subcutaneous suturing. The IFA test was
completed at intubation (T1), skin incision (SI, T2), 1T min
after intubation (Al, T3), at uterine incision (Ul, T4) and
at birth of the baby (T5). For the test, the patients were
asked to squeeze the researcher’s hand every 2 min and
responses were recorded as positive (+) if hand squeezing
occurred and negative (-) if did not occur. After the baby
was born, the tourniquet was loosened.

For HR, MAF, SpO, BIS and Etsev, values were recorded
as baseline values before induction (T0) and at T1, T2, T3,
T4, T5, 5 min Al (T6), 7 min Al (T7) and while completing
subdermal (T8) and skin suturing (T9). The duration
of anesthesia, surgery, extubation, and recovery were
recorded. Additionally, the induction-birth interval (ID) and
uterine incision-birth interval were recorded. The 1 and
5 minute APGAR scores of newborns and postoperative
nausea-vomiting of the mothers were recorded.

The pain Numerical Rating Scale (NRS), on which
patients rate their current pain intensity from 0 (“no
pain”) to 10 (“worst possible pain”), has become the most
widely used instrument for pain screening. Although it
was not developed or validated as a screening test, the
NRS is ubiquitous as a screening method in many health
care environments (22). The patients had NRS values
recorded in the postoperative 0, 1 and 3 hours and
time to first analgesic recorded. All cases had awareness
assessed as responses to the following questions on the
Modified Brice Scale (MBS) in the postoperative 1% and
3 hours and 1°t and 3 days: 1- What was the last thing
you recalled before losing consciousness? 2- What was

the first thing you recalled when waking? 3-Do you recall
anything from the period between losing consciousness
and waking? 4- Did you dream during the procedure? 5-
Did you hear any sounds or music during the operation?
(23). Interviews recorded statements of patients about
dreaming intraoperatively or hearing sounds.

Statistical Analysis

Statistical analysis in the study was completed using
the SPSS 24.0 software. When assessing the study data,
descriptive statistical methods (frequency, mean, standard
deviation) were used in addition to the Kolmogorov-
Smirnov test to investigate normal distribution. Comparison
between the 3 groups of variables with normal distribution
used the one way analysis of variance (ANOVA).
Quantitative variables without normal distribution had the
Mann-Whitney U test applied for statistical assessment.
The Pearson chi-square test and Fisher’s exact test were
used for comparison of qualitative data. The results were
assessed in the 95% confidence interval with the level of
significance p<0.05.

Results

A total of 90 pregnant women were included in the
study. There was no statistical difference between the
groups in terms of demographic data, ASA risks, BAI
values, anesthesia, surgery, extubation and recovery
durations (p>0.05; Table 1). There was no significant
difference in mean HR value between the groups, except
at T4 measurement time (p>0.05; Table 2). In terms of
MAP values between the groups, there was a significant
difference identified (p<0.05), apart from at T8 and T9
measurement times. After induction, the increase in blood
pressure was observed to be greater in group T (Table 3).
Apart from the baseline BIS values (p=0.229), there were
significant differences identified in BIS values measured

Table 1. General distribution of groups (mean * standard deviation)

Group P Group T Group K p

(n=30) (n=30) (n=30)
Age (year) 29.13+4.95 29.40+5.91 28.60+4.37 0.827
Weight (kg) 77.40+15.34 76.53+14.10 75.37+12.09 0.831
Height (cm) 162.17£5.53 162.90+4.94 160.53+6.50 0.730
Body mass index (kg/m?2) 29.35+5.20 28.71+4.70 29.11+4.34 0.869
ASA (/1) (n) 10/20 16/14 16/14 0.195
BAI 7.36+4.50 7.46+3.66 7.26+4.28 0.983
Anesthesia duration (min) 36.20+11.56 35.83+16.60 40.10+17.69 0.501
Surgery duration (min) 36.37+£11.62 37.60£16.16 40.90+17.44 0.497
Extubation duration (sec) 270.50+12.80 286.50+97.95 287.00+94.43 0.788
Recovery duration (sec) 439.33+147.10 477.33+£111.41 505.67+129.34 0.147
ASA: American Society of Anesthesiologists, n: Number of cases, BAI: Beck Anxiety Inventory, min: Minute, sec: Second
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at all times. After intubation, the BIS values in group K
were identified to be always higher compared to the
other two groups (p<0.001; Table 4). From intubation to
birth, there was no significant difference in IFA responses
identified between the groups (p>0.05; Table 5). There
was no significant difference in the mean Etsev at all times
between the groups (p>0.05; Figure 1). When all groups
were assessed together, in the duration from intubation
to birth, there was no statistically significant difference
identified between IFA responses, Etsev and BIS values for
the group means (p>0.05; Table 6). At T3, the mean Etsev
(0.642) in patients without IFA response was found to be
higher than the mean Etsev (0.489) in patients with IFA
response (p=0.008). There was a statistically significant
difference between the groups in terms of pain scores
at postoperative hour 0 (p=0.003) and the time to first
analgesic requirement (p<0.001; Table 7). There was no

difference between the groups in terms of APGAR scores,
nausea-vomiting, ephedrine, atropine and additional
muscle relaxant administration and operation durations
(p>0.05).

During interviews in the postoperative 1°tand 3 hours
and 1*t and 3" days, in the 1*t h, 1 patient in group P
reported dreaming, while by the 3 day the number of
patients reporting dreaming increased to 2. In group
K, in the 1 h, 6 patients reported dreaming, while
by the 3 day, this number had risen to 10. In group T,
at all interviews, 1 patient reported dreaming. Again in
group K, in the 1° hour, 1 patient and by the 3 day 3
people reported hearing voices and music during the
operation, while 1 and 2 patients reported hearing voices
and music in group P and group T, respectively; and this
number did not increase.

Table 2. Heart rate values in the groups (beats/minimum) (mean * standard deviation)

Time Group P Group T Group K p
(n=30) (n=30) (n=30)

T0 92.90+11.94 95.90+13.64 95.83+15.62 0.632
T1 108.83+15.36 109.70+£19.60 100.77£15.27 0.083
T2 105.47+16.62 110.40+£16.52 102.37+16.43 0.171
T3 105.80+16.41 109.03+17.35 103.23+18.22 0.434
T4 95.23+18.21 106.07+£15.24* 99.53+15.69 0.041
T5 93.20+17.26 99.57+15.44 97.73+18.14 0.332
6 90.73+16.45 98.83+16.18 95.50+18.21 0.184
T7 86.97+17.72 92.50+13.42 92.80+20.15 0.345
T8 89.00+13.77 90.23+11.80 91.27+14.80 0.810
T9 88.07+11.85 89.27+12.39 91.27+14.06 0.622

TO: Basal, T1: Endotracheal intubation, T2: Skin incision, T3: 1 min after intubation, T4
intubation, T8: Subdermal suturing, T9: Skin suturing

*Group T compared with group P

: Uterine incision, T5: Birth of baby, T6: 5 min after intubation, T7: 7 min after

Table 3. Mean arterial pressure values in the groups (mmHg) (mean * standard deviation)

Time Group P Group T Group K p
(n=30) (n=30) (n=30)

T0 102.83+14.45 108.07+17.21* 97.20£15.41 0.032
T1 111.90+17.21 133.87+18.71** 117.03+21.34 0.000
T2 111.53+16.21 129.33+18.64** 114.00+16.84 0.000
T3 111.03+16.19 129.10+25.10w 116.13+20.10 0.004
T4 99.93+12.44 117.13+£19.78** 104.50+15.37 0.000
T5 94.77+16.08 120.07£18.51** 102.03+15.58 0.000
T6 93.70+21.94 111.33+20.62° 97.10+£13.29 0.001
T7 82.20+£15.08 97.37£16.67% 90.63+£12.17 0.001
T8 82.47+14.71 91.67£14.37% 85.97+9.89 0.028
T9 88.67+£13.53 94.83+11.66 89.10£11.95 0.106

TO: Basal, T1: Endotracheal intubation, T2: Skin incision, T3: 1 min after intubation, T4: Uterine incision, T5: Birth of baby, T6: 5 min after intubation, T7: 7 min after
intubation, T8: Subdermal suturing, T9: Skin suturing
*Group T compared with group K, **Group T compared with group P and group K, "Group T compared with group P
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Table 4. Bispectral index values (mean * standard deviation)
Time Group P Group T Group K p
(n=30) (n=30) (n=30)
TO 96.57+3.29 97.50+0.68 97.20+1.51 0.229
T1 44.70+7.75 49.07+9.42 89.97+6.17* <0.001
T2 44.03+9.56 55.90+10.80" 88.70+6.87* <0.001
T3 44.50£10.23 55.63+11.66" 86.13+16.35* <0.001
T4 45.33+10.92 58.43+10.18” 83.67£9.17* <0.001
T5 44.37+11.44 62.77+7.29" 80.47£11.06 <0.001
T6 47.20+£9.94 61.27+9.45” 73.40+11.45* <0.001
T7 49.60+£9.58 60.57+9.15” 68.87+13.10* <0.001
T8 50.57+9.90 52.43+10.94 61.40+£7.53* <0.001
T9 51.4749.93 53.10+9.64 61.40£7.75* <0.001
T0: Basal, T1: Endotracheal intubation, T2: Skin incision, T3: 1 min after intubation, T4: Uterine incision, T5: Birth of baby, T6: 5 min after intubation, T7: 7 min after
intubation, T8: Subdermal suturing, T9: Skin suturing,
*Group K compared with group P and group T, ®Group T compared with group P

ETSEVO

Table 5. Isolated forearm test responses in the groups

Time Group P Group T Group K p 2,00 P =

(n, +/-) (n, +/-) (n, +/-) 1,50 e —

1,00 - e
T1 2/28 4/26 1/29 0.338 By il

T2 3/27 5/25 1/29 0.201 0.00 ‘ ] ‘
T3 3/27 5/25 1/29 0.201 ’ T2 T4 TS T6 17 T8 T9
T4 3/27 3/27 1/29 0.492 ——Group P —~Group T Group K

T5 2/28 2/28 1/29 0.794

Figure 1. End-tidal Sevoflurane values in groups B T and K.
T2: Skin incision, T4: Uterine incision, T5: Birth of baby, T6: 5
min after intubation, T7: 7 min after intubation, T8: Subdermal

n: Number of cases, +: Positive response, -: Negative response; T1: Endotracheal
intubation, T2: Skin incision, T3: 1 min after intubation, T4: Uterine incision,
T5: Birth of baby

suturing T9: Skin suturing

Table 6. Isolated forearm response responses, end tidal sevoflurane concentration and bispectral index values in the groups (mean *
standard deviation)
Time IFA Etsev BIS p1 p2
(n, +/-)
T 7/83 50.85+21.60/62.12+21.86 - 0.165 -
T2 9/81 0.47+0.10/0.59+0.16 61.44+£19.03/63.03+21.39 0.824 0.606
T3 9/81 0.48+0.10/0.64+0.17 63.33+£18.77/61.95+£22.30 0.819 0.008
T4 7/83 0.72+0.17/0.76+0.23 65.28+18.20/62.24+19.01 0.712 0.732
T5 5/85 0.94+0.23/0.94+0.23 70.60+£20.40/63.11+£16.68 0.286 0.796
IFA: Isolated forearm response (+: Positive response, -: Negative response), n: Number of cases; Etsev: End tidal sevoflurane concentration; BIS: Bispectral index; T1:
Endotracheal intubation, T2: Skin incision, T3: 1 minute after intubation, T4: Uterine incision, T5: Birth of baby; p1=IFA compared with BIS, p2=IFA compared with Etsev

Table 7. Numerical rating scale and duration to first analgesic (mean * standard deviation)

Time Group P (n=30) Group T (n=30) Group K (n=30) p

0. NRS (h) 1.97+2.14 2.93+2.31* 1.00+1.14 0.003

1. NRS (h) 2.10+1.34 2.17+0.87 1.90+1.15 0.446

3. NRS (h) 0.77+0.72 0.93+0.82 0.83+0.69 0.734

First analgesic time (min) 33.17£29.60 20.33+£18.79* 40.50+27.86 <0.001

Group P: Propofol, Group T: Thiopental, Group K: Ketamine; NRS: Numerical rating scale; h: Hour, min: Minute, *Group T compared to group K
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Discussion

In our study, as the preoperative anxiety levels in all
groups were low, the effect of anxiety on IOA could not
be determined. In cases with response to IFA test in the 1%
minute after intubation, especially, the Etsev values were
low and we did not identify a difference in BIS values
between patients who responded to the IFA test and
those who did not. For identification of awareness in the
period from induction to birth, BIS, Etsev, IFA responses
and postoperative MBS interviews were not sufficient
and we believe it is appropriate to perform interviews
in the late postoperative period. Ketamine may increase
awareness, while thiopental may prevent perception of
awareness by increasing analgesia requirements due to
not having analgesic properties, and propofol causes less
awareness and thus, we believe that it is an appropriate
choice for CS.

Patients’ fears of anesthesia and surgery, death and
pain as well as fears about the health of the infant may
result in anxiety and awareness (3). Though fear of birth
has been stated to increase anxiety among pregnant
women, there are studies reporting the contrary (24,25).
Time is important in preoperative anxiety measurements,
however, there is no clear difference reported between
levels of anxiety assessed at different times (3,8,14). In
our study, we believe that the pregnant women had low
anxiety levels because they were informed at the previous
visit and demographic data were similar.

As clinical signs, such as elevated blood pressure and
pulse rate, are regulated by the autonomous system, they
may be affected by other factors (hypervolemia, hypoxia,
hypercapnia, pain, beta blocker use) apart from I0A
(12,26,27). In pregnant women, the hypotensive effect
is observed more commonly with propofol induction and
there are worries about ensuring sufficient anesthesia
depth (12). However, propofol dose of 2.5 mg/kg is
sufficient to prevent awareness, has the advantage
of reducing maternal blood pressure for hypertensive
patients and is reported to reduce the cardiovascular
response to laryngoscopy and intubation (28). Similarly, it
has been reported that medications with different doses
and combinations may be used for CS (29,30). In our
study, we believe that the reason for the clear increases
in MAP and HR in group T compared to the other groups
was the fact that thiopental suppresses catecholamine
release less and has no analgesic effect.

To identify awareness, methods like BIS monitoring,
end tidal agent concentration, MBS interviews and IFA
techniques are recommended (12,13,31-33). Although
the use of BIS monitoring has been reported to reduce
the incidence of awareness, there are studies reporting
the contrary (9,13,14,18,34,35). In our study, especially
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after intubation, there were higher BIS values (61-89) in
group K compared to the other two groups and according
to BIS, we can say that anesthesia depth was appropriate
for all patients apart from group K. Due to the very short
duration until birth in CS, we believe that the induction
agent still affects BIS values until birth.

It has been reported that BIS monitoring may be helpful
in determining the volatile anesthetic concentration
required to ensure sufficient anesthesia depth in the
duration until the fetus in born in CS (8,9,13-16,31).
Chin and Yeo (15) stated that there was a risk of high
awareness in the period before delivery in CS and that
Etsev should be at least 1.2-1.3% to obtain a BIS value
of <60 for this period. The use of subanesthetic doses
of sevoflurane in the preoxygenation period in pregnant
women has been said to reduce the time to reach the
targeted end-tidal concentration and aid in setting BIS <60
(32). Ok et al. (18) stated that 1.0% Etsev did not provide
BIS<60 until birth; thus, higher Etsev or IV administration
of anesthetics or opioids after birth might be better.
Zand et al. (31) recommended that volatile anesthetic
concentration above 1 MAC not be used in CS due to the
properties of fetal depression and dose-linked myometrial
relaxation. Mashour et al. (34) stated that BIS observation
might be better in preventing awareness compared to
monitoring end tidal agent concentration. In our study,
in all groups with 1 MAC sevoflurane, chosen due to low
blood/gas coefficient, 1.2% Etsev was reached only in the
7% minute and in groups P and T we identified that, BIS
was <60 with Etsev 21.2%.

Studies comparing BIS with [IFA technique have
not observed hand movements with BIS<60 without
laryngoscopy, intubation or painful stimuli, however, in
the presence of a strong painful stimulus even at BIS<50,
patient’s response to commands was not prevented. As a
result, it was stated that BIS monitoring was insufficient
to determine IFA response (31,36). There is a very low rate
of correlation reported between intraoperative response
assessed with BIS and the IFA technique (37). A study by
Jeon et al. (38) using the IFA technique reported that there
was no awareness between skin incision with BIS<75 and
immediately after birth with BIS<85. In our study, there
was no difference between the groups in terms of IFA
response, with the least number of positive responses
obtained from group K. In the presence of painful stimuli,
responses are obtained from the IFA test independent of
BIS, and we believe that the analgesic effect of ketamine
may be effective in preventing this response and the initial
low Etsev may cause positive responses to the IFA test.

Ketamine at subanesthetic doses has been reported
to reduce postoperative pain levels and 24-hour analgesic
requirements among CS patients (28-30,39). In our study,
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we observed that the time to first analgesic requirement
was longer and the postoperative analgesic consumption
was lower in group K. We believe that administration
of ketamine before nociceptive stimulation ensured
preemptive analgesia.

Together with the consideration that dreaming or possible
awareness is a result of superficial anesthesia, there is a very
weak relationship between dreaming during anesthesia
and depth of anesthesia (8,40). Wanna et al. (41) observed
no awareness among pregnant women with propofol and
ketamine induction, with a very low number of patients
dreaming in both groups, no difference between the groups
and stated that propofol and ketamine might be safely used
for pregnant women. In the postoperative recovery room,
patients may be groggy and feel a continuous desire to
sleep so they may roughly explain their experience, without
stating details. In the early postoperative period, pain and
nausea-vomiting may prevent recollection of intraoperative
experiences (42). As the first postoperative interview to
determine awareness may not be reliable, it is recommended
that this type of evaluation be performed two or three times
at different times (13,16,18,29,31,34,35). We found that
the highest number of patients who dreamed was in group
K. Additionally, we identified that 1 patient in group P 1
patient in group T and four patients in group K heard noise
and music during the operation. In group T, 1 patient heard
the commands given in the IFA assessment, did not dream
and heard a baby crying during the operation. We believe
that repeated interviews in the postoperative 1% week or
in the later periods will increase the reported incidence of
awareness.

Study Limitations

The first is that as ASA I-Il pregnant patients were
included, we cannot know whether the results can be
generalized, especially among high-risk pregnancies.
Second, instead of continuously assessing the IFA
responses, we checked hand movements at certain time
points. As a result, we did not identify awareness between
these time points. Third, we did not use a peripheral nerve
stimulator to ensure no tourniquet paralysis of the hand.
Though there is a very low possibility of this occurring,
unexpected paralysis of the same hand may be responsible
for cases not responding in spite of high BIS values.

Conclusion

IOA is a significant complication of GA. In our
study, since the preoperative anxiety levels in patients
undergoing CS were low, we could not assess their effect
on awareness. We believe that the available GA and
monitoring methods are insufficient to assess the depth
of anesthesia. Ketamine causes more dreaming and
hearing of sounds during the operation compared to other
anesthetics and we believe that this may cause problems
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in terms of awareness. Due to its antianalgesic properties,
thiopental increases analgesic requirements in the early
postoperative period and we assume that this may have
prevented recall of experiences and thus identification
of awareness. Propofol lowered BIS values, caused less
IFA response compared to thiopental and caused less
awareness when the MBS results were examined. As a
result, we point out that the use of propofol for anesthesia
induction is appropriate for CS.
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Abstract

Aim: Nephrotic syndrome is a common type of kidney disease during
childhood characterized by proteinuria, edema and hypoalbuminemia.
Serum asymmetric dimethylarginine (ADMA) inhibits vascular nitric
oxide production and may be an independent risk factor for coronary
heart disease. The aim of this study was to investigate the relationship
between ADMA and atherosclerotic risk factors in children with
nephrotic syndrome.

Methods: Forty-one children with nephrotic syndrome and 33
healthy children were included in the study. Patients’ demographic
and anthropometric characteristics, biochemical tests, serum
homocysteine, ADMA and carotid intima-media thickness (CIMT)
were assessed. The patients were divided into three groups: group
1 - steroid-free remission; group 2 - steroid-induced remission, still on
steroid therapy; and group 3 - active proteinuria.

Results: The patient and control groups were similar in terms of age,
sex, weight, height, body mass index, and systolic blood pressure
(p>0.05). Diastolic blood pressure was significantly higher in children
with nephrosis than in controls. Serum ADMA, homocysteine and
CIMT measurements were not different between the two groups
(p>0.05). There was a positive correlation between diastolic blood
pressure and CIMT measurement in patients. In group 3, ADMA was

0z

Amac: Nefrotik sendrom, cocukluk yas grubunun sik goriilen bobrek
hastaliklarindan biri olup édem, masif proteindri, hipoalbminemi ve
hiperlipidemi ile karakterizedir. Serum asimetrik dimetilarjinin (ADMA),
vaskUler nitrik oksit Uretimini inhibe eder ve koroner kalp hastaligi
icin bagimsiz bir risk faktérd olabilir. Bu calismanin amaci, nefrotik
cocuklarda ADMA ve aterosklerotik risk faktorleri arasindaki iligkiyi
degerlendirmektir.

Yontemler: Calismaya nefrotik sendromlu 41 hasta ve 33 saglikh
cocuk dahil edildi. Hastalarin demografik ve antropometrik ézellikleri,
biyokimyasal testleri, serum homosistein, serum ADMA ve karotis
intima-media kalinligi (KIMK)  degerlendirildi. Nefrotik sendromlu
hastalar, steroid tedavisi ile remisyona girmis, tedavisi kesilmis olanlar
(n=18), steroid tedavisi ile remisyona girmis, tedavisi devam edenler
(n=11) ve aktif proteinlrisi olanlar (n=12) olmak Uzere Ug gruba ayrild.

Bulgular: Nefrotik sendromlu hastalar ve kontrol grubu, cinsiyet, yas,
viicut agirligl, boy, viicut kitle indeksi ve sistolik kan basinc agisindan
benzerdi (p>0,05). Nefrotik cocuklarda, diyastolik kan basinci kontrol
grubundan anlamli yiksekti. Serum ADMA, serum homosistein
seviyeleri ve KIMK 6lclimi agisindan iki grup arasinda fark yoktu
(p>0,05). Nefrotik sendromlu hastalarda KIMK 6lciimii ile diyastolik
kan basincr arasinda pozitif bir iliski saptandi. Grup 3'te serum ADMA
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positively correlated with total cholesterol and low density lipoprotein
cholesterol.

Conclusion: Children with idiopathic nephrotic syndrome did not
show signs of endothelial damage assessed by ADMA and CIMT.

Keywords: Nephrotic syndrome, children, atherosclerosis, asymmetric
dimethylarginine, carotid intima-media thickness

dizeyleri ile total kolesterol ve diistik yogunluklu lipoprotein-kolesterol
arasinda pozitif bir iliski gosterildi.

Sonug: idiyopatik nefrotik sendromlu cocuklarda serum ADMA ve
KiMK ile degerlendirilen endotelyal hasar bulgulari gézlenmedi.

Anahtar Sozciikler: Nefrotik sendrom, cocuk, ateroskleroz, asimetrik
dimetilarji, karotis intima media kalinligi

Introduction

Idiopathic nephrotic syndrome (INS) is a common
renal disease during childhood characterized by
proteinuria, edema and hypoalbuminemia (1). Prolonged
duration of nephrotic status results in increased risk for
cardiovascular disease due to the risk factors including
hyperlipidemia, hypertension, using corticosteroids
and immunosuppressive drugs, hypercoagulability, and
oxidative stress (2). INS is considered an important
risk factor for accelerated atherosclerosis in the adult
population. However, the role of nephrotic syndrome in
the development of atherosclerosis in children is not clear
(3).

Endothelial dysfunction is an early pathophysiological
feature and an independent predictor of poor prognosis
in many forms of cardiovascular disease. The integrity
of the endothelial function is highly dependent on
normal nitric oxide (NO) production (4). Asymmetric
dimethylarginine (ADMA), an endogenous inhibitor of
NO synthase (NOS), inhibits vascular NO production.
NO is responsible for various regulatory mechanisms
in the cardiovascular system and defined as an anti-
atherogenic molecule (3,4). Recent studies have
shown that increased levels of serum ADMA was an
independent risk factor for coronary heart disease
(5). Serum ADMA levels increase in atherosclerotic
disease and in conditions that are risk factors for
coronary heart disease such as hypercholesterolemia,
hypertriglyceridemia, hypertension, insulin resistance,
diabetes, and hyperhomocysteinemia (6,7).

Carotid intima-media thickness (CIMT) measurement
with B-mode ultrasound is a noninvasive, reliable,
and relatively inexpensive method for detection of
subclinical atherosclerosis (8). Epidemiologic studies have
demonstrated the relationship of ADMA and CIMT with
atherosclerosis (9-11).

The aim of this study was to investigate the
relationship of ADMA with CIMT, an indicator of subclinical
atherosclerosis, and atherosclerotic risk factors in children
with INS.

Methods

This study was approved by the ethical committee of
the istanbul Medical Faculty (2013/706), in accordance
with the Declaration of Helsinki. Informed consent was
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obtained from the parents of the patients and the controls.
The study group comprised 41 children (25 boys, 16 girls)
with INS who were under follow-up in our outpatient
clinic.

INS was diagnosed in all patients in accordance with
the criteria recommended by the International Study
for Kidney Diseases in Children (12). Fifteen patients
underwent kidney biopsy. The diagnosis was focal
segmental glomerulosclerosis (FSGS) in five patients and
minimal change disease in the remaining 10 patients.

The children were divided into three subgroups:

Group 1: Steroid-free remission (n=18);

Group 2: Steroid-induced remission, still on steroid
therapy (n=11);

Group 3: Active proteinuria despite steroid and/or
other immunosuppressive therapy (n=12).

In group 3, five patients were being treated with
cyclosporine (n=4) or mycophenolate mofetil (n=1) for
FSGS, the remaining seven patients were at the beginning
of a new attack and still had active proteinuria although
steroid had been initiated.

The control group consisted of 33 age- and sex-
matched healthy subjects (17 boys and 16 girls) with no
history of INS and/or proteinuria.

CIMT measurement with B-mode ultrasound was
performed for the detection of subclinical atherosclerosis
in the patient and control groups. Body mass index (BMI),
systolic and diastolic blood pressure (BP), serum lipid
profile, and serum homocysteine levels were assessed as
risk factors for atherosclerosis.

Anthropometric Measurements

Weight (kg) and height (cm) of the subjects were
measured by the same nurse. BMI was calculated as
weight/height? (kg/m?); the standard deviation scores
(SDS) of BMI was also computed via the LMS method
using BMI references for Turkish children. Patients with a
BMI SDS >2 were defined as obese and those with a BMI
SDS 1-2, overweight (13).

BP was measured using an average of 3 consecutive
BP measurements with standard sphygmomanometer.
Physical activity was avoided for at least 10 min before BP
measurement. The tables of the task force report on high
BP in children and adolescents were used to evaluate BP
(14).



Aksu et al. ADMA in Nephrotic Children

Ultrasound CIMT Measurements

Measurements were performed using a 12 Mhz probe
and still image settings on the same device (Logiq 9
GE Healthcare, Milwaukee, WI, USA) by the same operator.
The carotid arteries were scanned longitudinally with the
patient lying in the supine position. The IMT of the right
and left common carotid artery, bifurcation, and the first
2 cm of the internal carotid artery were measured from
three different points, evaluating only the posterior wall.
Three measurements were made in each patient, and the
mean value was calculated (15).

Laboratory Measurements

Blood samples were drawn in the morning after an
overnight fast (at least 12 h). Serum was immediately
separated from blood cells using centrifugation at 3000
rpm for 5 min and stored at-20 °C until required for analysis.
Serum ADMA level was measured using an enzyme-linked
immunosorbent assay (MASSAY bio-medical assay, China).

Serum total cholesterol, high-density lipoprotein
(HDL) cholesterol, triglycerides, and homocysteine were
assayed on a modular autoanalyzer (Roche). Serum low-
density lipoprotein (LDL) cholesterol was calculated using
Friedewald’s formula (16). Dyslipidemia was defined as a
total cholesterol level of =200 mg/dL, triglycerides =150
mg/dL, and LDL cholesterol =130 mg/dL (17). Normal
serum levels of homocysteine in childhood are considered
3.3-11.3 umol/L (18). For all patients, urinalysis was
evaluated, and in patients with active proteinuria, the spot
urine protein/creatinine ratio was calculated. Proteinuria
was defined as a urine protein/creatinine ratio of >0.2
mg,/mgCr and nephrotic range proteinuria was defined as
a urine protein/creatinine ratio of >2 mg/mgCer.

Statistical Analysis

Analyses were performed using SPSS v. 21.0 package
program for Windows. The results are expressed as mean
+ SD and median (lower and upper limit) for descriptive
data. The normality of the parameters was tested using
the Shapiro-Wilk test.

Parametric (Student’s t-test) and nonparametric
tests (Mann-Whitney U test or Kruskal-Wallis test in
cases of more than 2 groups) were used for between-
group comparisons. Relationships between variables
were analyzed using correlation (Pearson’s correlation
coefficient and Spearman’s coefficient). A p value of less
than 0.05 was considered statistically significant.

Results

Clinical Characteristics

The mean age of the patients and control group was
9.2+4.2 years (range, 3.5-17.8 years) and 10.3+3.2 years
(range, 3-15.8 years), respectively. The two groups were
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similar for age and sex (p>0.05) (Table 1). Moreover,
comparing the subgroups with each other, there was no
significant difference for age and sex (p>0.05) (Table 2).

The mean age of INS onset was 5.0+3.1 years (1.5-14.5
years) and the mean follow-up duration was 49.0+42.5
months (1-192 months). The mean duration of remission
was 5.6+12.0 months (0-50 months) in group 1 and 2. The
mean number of relapses of patients, except FSGS, was
3.943.2 during follow-up. In five patients with FSGS, the
number of relapses could not be calculated, because they
were not in remission despite use of immunosuppressive
drugs. In the patients with active proteinuria (group 3), the
mean protein/creatinine ratio in spot urine was 4.0+4.4
mg,/mgcr.

Risk Factors for Atherosclerosis

The patient and control groups were similar in terms
of BMI, and systolic BP (p>0.05). The patients had
significantly higher diastolic BP compared with healthy
controls (p=0.018) (Table 1). The median diastolic BP
was significantly higher in group 3 than in the controls
(p=0.032), whereas group 3 and control group were not
different for BMI and systolic BP (p>0.05). Groups 1 and 2
were compared with the control group in regards to BMI,
and systolic and diastolic BP (Table 2).

Serum total cholesterol and triglycerides were
significantly higher in the patients than in the controls
(p=0.019 and p=0.004, respectively), although serum LDL
and HDL cholesterol did not differ between the groups
(Table 1). Also, in group 3, serum total cholesterol, LDL and
HDL cholesterol, and triglycerides were significantly higher
than in the controls (p<0.05). There was no difference
in serum lipid profile between groups 1 and 2 and the
controls (Table 2).

Serum homocysteine levels were not different
between patient and control groups (Table 1), or between
subgroups and control groups (Table 2).

Serum ADMA Levels and CIMT Measurements
and Risk Factors for Atherosclerosis

When we compared the groups with each other, serum
ADMA levels and CIMT were not significantly different
between the patient and control groups (Table 1), or
among the subgroups (Table 2). In addition, there was
no correlation between serum levels of ADMA and CIMT
measurements in Spearman’s test. CIMT measurement
was positively correlated with diastolic BP in the patient
group (r=0.332; p=0.034).

Serum levels of ADMA were not related with age, sex,
BMI, BR serum profile and homocysteine the patient group
(p>0.05). Among the patients in group 3, serum ADMA
levels were significantly higher in patients whose serum
total cholesterol levels were >200 mg/dL (0.122 umol/L
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vs 0.038 pmol/L; p=0.042) and a positive correlation was
detected between serum levels of ADMA and total (Figure
1) and LDL cholesterol (Figure 2).

Discussion

Endothelial dysfunction and increased IMT are the most
important changes in early-stage subclinical atherosclerotic
disease. ADMA, an endogenous inhibitor of NOS, was
found to be correlated with endothelial dysfunction and
proteinuria in patients with chronic renal disease (19,20).

Vallance et al. (21) showed that endothelial function was
impaired by exogenous ADMA administration. Moreover,
it has been shown that endothelial dysfunction in chronic
renal failure was improved by removing ADMA with
hemodialysis (22). Few studies have associated ADMA
with INS. Although serum ADMA levels in Schimke-
immuno-osseous dysplasia were not different from those
of the controls (23), Liicke et al. (24) found significantly
higher ADMA levels in patients with sporadic FSGS,
and suggested that ADMA might have a role in the

Table 1. Clinical and laboratory characteristics of the patients and controls

Patients Controls p

(n=41) (n=33)
Clinical parameters
Age, years 8 10 0.146
Sex, male/female (n) 25/16 17/16 0.414
BMI, kg/m?2 18.8 17.8 0.294
Systolic BR mmHg 106 106 0.331
Diastolic BR mmHg 65.4+6.5 61.6+7.0 0.018
Total choleserch ma/dL s = g
LDL-cholesterol, mg/dL 90.0 75.4 0.062
HDL-cholesterol, mg/dL 54.0 50.0 0.333
Triglycerides, mg/dL 90.0 64.0 0.004
Homocysteine, pmol/L 7.8 9.8 0.052
ADMA, pmol/L 0.122 0.159 0.358
CIMT, mm 0.45 0.50 0.698

pressure

LDL: Low-density lipoprotein, HDL: High-density lipoprotein,

Data are presented as median or mean * standard deviation

ADMA: Asymmetric dimethylarginine, CIMT: Carotid intima-media thickness, BMI: Body mass index, BP: Blood

Table 2. Clinical and laboratory characteristics of the subgroups and controls

Group 1 Group 2 Group 3 Control p

(n=18) (n=11) (n=12) (n=33)
Clinical parameters
Age, years 8 6 11 10 0.295
Sex, male/female (n) 12/6 3/8 7/5 17/16 0.341
BMI, kg/m? 19.5 15.8 18.5 17.8 0.318
Systolic BE mmHg 105 106 113 106 0.456
Diastolic BR mmHg 64 61 70 63 0.046
#g?;ria%ﬁésﬁzﬁgpﬂg;a 153 146 217 143 0.001
LDL-cholesterol, mg/dL 85.7 72.0 129.9 75.4 0.004
HDL-cholesterol, mg/dL 47 58 69 50.0 0.013
Triglycerides, mg/dL 85 76 106 64.0 0.016
Homocysteine, umol/L 7.6 7.4 8.5 9.8 0.205
ADMA, pmol/L 0.151 0.113 0.103 0.159 0.280
CIMT, mm 0.50 0.45 0.48 0.50 0.941

pressure
Data are presented as median

LDL: Low-density lipoprotein, HDL: High-density lipoprotein, ADMA: Asymmetric dimethylarginine, CIMT: Carotid intima-media thickness, BMI: Body mass index, BP: Blood
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pathophysiology of a subgroup of INS. Hyla-Klekot et al.
(25) showed that serum ADMA levels were not different
in remission from the active phase of INS.

Our study was designed to investigate a possible
relationship of ADMA with CIMT, an indicator of
atherosclerosis, and the risk factors for atherosclerosis
such as BMI, dyslipidemia, BR and homocysteine in
children with INS.

According to our results, there was no difference in
serum levels of ADMA between the patients and controls,
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Figure 1. Correlation between plasma ADMA concentration
and total cholesterol in group 3 (active proteinuric group).
Spearman’s correlation coefficient r=0.623; p=0.030
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Figure 2. Correlation between plasma ADMA concentration and
LDL cholesterol in group 3 (active proteinuric group). Spearman’s
correlation coefficient r=0.648; p=0.023

ADMA: Asymmetric dimethylarginine
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as well as in the INS subgroups. The reason why serum
ADMA levels were not elevated in INS may be that CIMT
was also normal, which suggests that there was no
remarkable atherosclerosis in our study group.

In some of the studies evaluating CIMT in children
with INS, CIMT was found to be higher compared with
controls, whereas other studies reported that there was
no difference. CIMT has been reported to be increased
in majority of children who were currently being treated
for steroid-resistant NS (SRNS) and steroid-dependent
NS (SDNS) (26-28). The majority of our patients had
steroid-sensitive NS (SSNS) and they were in remission,
as with another study that found normal IMT (29-31).
Moreover, the mean follow-up duration of our patients
was shorter than in studies that reported increased
CIMT in INS (49 months vs. 93.7-94.5 months), which
suggests that longer duration of nephrotic condition
may be needed for emergence of atherosclerosis. In
addition, the number of relapses was small as once or
twice during follow-up in nearly half of our children.
It may be expected that CIMT, and therefore ADMA,
were not high in our patients because of the transient
nature of metabolic changes and steroid exposure in
SSNS.

When we evaluated the relationship between ADMA
and risk factors for atherosclerosis, there was no difference
between patients with INS and the control group in terms
of BMI, systolic BR and homocysteine, and there was
no relationship between serum ADMA levels and these
factors. Diastolic BP total cholesterol, LDL cholesterol,
and triglyceride levels were higher in patients with INS
compared with the controls. This difference appears
to be caused by the patients with active proteinuria
(group 3). The presence of dyslipidemia is expected in
the acute phase of INS. In addition, serum ADMA levels
were significantly higher in patients whose serum total
cholesterol levels were >200 mg/dL, and serum ADMA
levels were positively correlated with total cholesterol, and
LDL cholesterol in this group. It has been demonstrated
that plasma concentration of ADMA was elevated due
to hypercholesterolemia (32). Moreover Kitova et al.
(33) reported that plasma level of ADMA was found to
be increased in patients with non-treated asymptomatic
hypercholesterolemia. However, diastolic BP was not
correlated with serum ADMA levels, although it was
found to be correlated with CIMT.

It has been reported that there was no increased risk
for cardiovascular disease in young adults with relapsing
childhood SSNS (3). Supporting this study, our findings
suggest that serum ADMA levels are not a useful marker
to indicate endothelial dysfunction in children with INS.
These results should be interpreted while considering that
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the majority of our patients was steroid-sensitive and in
remission at the time of study.

Regression of proteinuria, recovery of the lipid
metabolism, and cessation of steroid therapy may result
in the elimination of risk factors and remission of early
atherosclerotic changes in SSNS. Dyslipidemia and BP
should be closely monitored in patients with SDNS and
SRNS.

Conclusion

In conclusion, children with INS did not show signs of
endothelial damage assessed by ADMA and CIMT. This
may be due to short duration of the nephrotic state. A
long-term follow-up of children with INS is needed to
determine atherosclerosis.
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0z Abstract
Amac: idiyopatik Parkinson hastaliginda (iPH) motor semptomlar Aim: It has been shown that motor symptoms, as well as non-
kadar non-motor semptomlarin (NMS) da yasam kalitesini énemli motor symptoms, significantly affect the quality of life of patients
olcide etkiledigi belirlenmistir. Calismamizda, NMS'lerden biri olan with idiopathic Parkinson’s disease. In our study, the association of
“apati”nin motor ve NMS'lerle iliskisi arastirilmistir apathy, one of the NMS, with motor and non-motor symptoms was
investigated.

Yéntemler: Calismaya, iPH tanisi alan, Hoehn-Yahr Skalasina (H&Y)
gbre evre 1-3 arasi olan hastalar dahil edildi. DSM-IV kriterlerine gére
demans tanisi alan hastalar calisma disi birakildi. Hastalar, Bilesik
Parkinson Hastaligi Degerlendirme Olcegi (BPHDO), Non-motor
Belirtiler Anketi (NMSQ), Geriatrik Depresyon Olcegi (GDO), Modifiye

Methods: Patients with stage 1-3 IPH according to the Hoehn-Yahr
Scale (H&Y) were included in the study. Patients who received dementia
diagnosis according to the DSM IV criteria were excluded from the
study. The patients were evaluated using the Unified Parkinson's
Disease Rating Scale (UPDRS), non-motor symptoms Questionnaire

Apati Klinik Tani Kriterleri uygulanilarak degerlendirildi. (NMSQ), Geriatric Depression Scale (GDS), and the revised diagnostic
Bulgular: Calismaya alinan 68 hastanin 26'sinda apati varken 42'sinde criteria for apathy.

apati saptanmadi. Her iki grup yas, klinik, demografik 6zellikler, aldiklari Results: Apathy was found in 26 of 68 patients who were included in
esdeger L-Dopa dozlari, depresyon ve NMS test puanlari agisindan the study. Patients with and without apathy were compared in terms
birbiri ile karsilastirldi. Apatisi olan grubun dokuzu kadin, 17'si erkekti of age, clinical and demographic characteristics, L-dopa equivalent
ve yas ortalamalari 64,3+7,7 yil idi. Apatisi olmayan grup 25 kadin, 17 doses, depression, and NMSQ scores. The group of patients with
erkek hastadan olusmaktaydi ve yas ortalamalan 66,8+9,1 yil olarak apathy consisted of nine females and 17 males and the mean age was

64.3+7.7 years. The non-apathy group included 25 females and 17
males and the mean age was 66.8+9.1 years. There was no statistically
significant difference between the groups in terms of age, education,
age at onset, duration of illness and L-dopa equivalent doses. The male-
to-female ratio was significantly higher in the apathy group. The mean
GDS and NMSQ scores in the apathy group were significantly higher

saptandi. Gruplar arasinda yas ortalamasi, egitim dizeyi, hastalik
baslangi¢ yasi, hastalik stresi ve esdeder L-Dopa dozlari arasinda
istatistiksel olarak anlamli fark saptanmadi. Apatisi olan grupta erkek
cinsiyet orani anlamli yiksekti, bu grubun GDO ve NMSQ ortalamalar
diger gruba gdre anlamli ylksek saptandi. Gruplarin H&Y evre

oranlarinda ve BPHDO toplam puan ve alt 8lceklerinde apatisi olan than in the non-apathy group. There was a statistically significant
grupta istatistiksel olarak anlamli fark bulundu. Apatisi olan grubun difference between the groups in H&Y stage and total UPDRS and
evre 3 yUksekligi dikkati cekmistir. Apatisi olan grubun bradikinezi oranl, subscales scores. It was noteworthy that the rate of stage 3 patients
olmayan grubun tremor orani daha ylksek saptandi. was higher in the group of patients with apathy. The number of
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GUrbUz ve ark. Parkinson Hastaliginda Apati

Sonug: Calismamizda, NMS'lerinden biri olan apatinin, erkek cinsiyette
daha belirgin oldugu, BPHDO skorlari, klinik evresi ve bradikinezi ile
iliskili oldugu ve depresyonun eslik ettigi saptanmistir.

Anahtar Sozciikler: Parkinson hastaligl, motor semptomlar, non-
motor semptomlar, apati

patients having bradykinesia in the apathy group and the number of
patients having tremor in the group without apathy was higher.

Conclusion: Our study showed that apathy, one of the non-motor
symptoms, was more prominent in male gender, associated with
UPDRS scores, clinical stage and bradykinesia, and accompanied by

depression.
Keywords: Parkinson’s disease, non-motor

symptoms, apathy

motor symptoms,

Giris

idiyopatik  Parkinson hastaligi  (IPH) bradikinezi,
rijidite, tremor ve postural instabilite ile karakterizedir
noérodejeneratif hastaliktir (1). IPH'nin seyri sirasinda
her evrede gorilebilen depresyon, anksiyete, cinsel islev
bozuklugu, kognitif disfonksiyon, apati, psikoz, uyku
bozukluklar gibi cesitli non-motor semptomlar (NMS),
motor semptomlardan daha fazla problem olusturabilirler.
NMS, hastaligin tim evrelerinde morbiditenin  6nemli
nedenini olabilmektedir ve IPH'nin motor belirti ve
bulgularindan daha énce ortaya cikabilir (2). NMS'ler, iPH
patolojisinin  dopaminerjik nigrostriatal sistem disindaki
sinir sistemi yapilarini tutmasi ile iliskilidir (3).

Apati prevalansi, %17-70 oraninda degismektedir
(4,5). Apatinin siddeti genel olarak motor bozuklukla
degil, bilissel bozulma ve depresyon ile ilgilidir (6,7).
Klinikte 6zellikle glinllk aktivitelere azalmis ilgi ve katilim,
giriskenlikte azalma, baslatilan faaliyetlerden erken
cekilmeye egilim, ilgisizlik ve ifadede kiintlesme ile dikkati
ceker (6). Apati; motivasyon kaybi, davranis yoksullugu,
yanit baslangici ve yaratic distince azligi ile emosyonel
kuntlik olarak tanimlanir. Frontal lob hastaliklarinda;
mezial frontal lob, anterior singulat korteks ve iliskili
subkortikal dongulerin  etkilenimi ile ortaya ¢ktid
dUstnulmektedir (8). Etiyopatogenezi tam olarak
aydinlatilamamistir ancak iPH'de mezolimbik yolaklarin
etkilendigi distndlmektedir.

Biz bu calismamizda IPH tanisi ile takip edilen hastalarda
apati varhigini ve klinik 0&zellikler ile korelasyonunu
incelemeyi amacladik. IPH tanisiyla takip edilen ve Marin'in
Modifiye Apati Klinik Tani Kriterlerine gore apati saptanan
olgulari, apati olmayan grupla; hastalik evresi, Birlesik
Parkinson Hastaligi Degerlendirme Olcegi (BPHDO),
depresyon varligi [Geriatrik Depresyon Olcegi (GDO)] ve
diger motor olmayan semptomlar acisindan karsilastirdik.

Yontemler

Calismaya 68 IPH hastasi alindi. Bu calisma icin
istanbul Medipol Universitesi Klinik Arastirmalar Etik
Kuruluindan onay alinmis (onay no/tarih:B.08.6.Y
OK.2.IM.0.05.0.06.02-35/04.12.2012)  ve  calisma
katiimcilardan onam formu alindiktan sonra Helsinki
deklarasyonuna uygun bir sekilde yapilmisti.  Tdm

130

hastalar calisma hakkinda bilgilendirildi ve aydinlatiimis
onam formu alindi. Hastalarin 26’sinda apati saptanirken,
42'sinde apati izlenmedi. Evre 1-3 arasl hastalar
calismaya dahil edildi. Hastaligin evrelendirmesi Hoehn-
Yahr Skalasi (H&Y) ile yapildi (9). Klinik ciddiyet derecesi
BPHDO ile degerlendirildi (10). Hastalarda apatinin varligi
Starkstein ve ark. (11) tarafindan tanimlanan Modifiye
Apati Klinik Tani Kriterleri kullanilarak belirlendi (12).
Hastalar Non-motor Belirtiler Anketi (NMSQ) (13) ve
GDO (14,15) uygulanarak degerlendirildi. Calismaya
alinan hastalarda, genel kognitif performansi belirlemek
amaci ile Egitimli ve Egitimsizler icin Standardize Mini
Mental Test uygulandi (16) ve DSM-IV'e gbére demans
tanisi alanlar calisma disi birakildi. Apatik olan 26
hastanin dokuzu kadin, 17'si erkekti ve yas ortalamalari
64,3 (£7,7) [minimum (min): 50, maksimum (maks): 77]
olarak saptandi. Apatisi olmayan grupta; 25 kadin, 17
erkek olmak Uzere, yas ortalamalar 66,8 (£9,1) (min:
44, maks: 84) olan toplam 42 hastadan olusmaktaydi.
Hastalarin demografik 6zellikleri, aldiklar esdeger L-Dopa
dozlari, depresyon ve NMS test puanlari ile apati iliskisi
degerlendirildi. Calismadan dislanma kriterleri; DSM-IV
kriterlerine gére demans tanisi almis olmak, piramidal
bulgular, serebellar bulgular, belirgin bakis parezisi,
dispraksi, otonomik disfonksiyon ya da oykide Lewy
body demansi dustndurebilecek 0©zelliklerin  olmasi,
oykulde kafa travmasi, ensefalit ve toksik maddeye maruz
kalma gibi olasi diger parkinsonizme neden olabilecek
ozellikleri barindirmasi, H&Y evre 4-5 parkinson hastasi
olmak, IPH disinda test performanslarini etkileyebilecek
dizeyde sistemik hastaligin olmasi olarak belirlendi.

istatistiksel Analiz

Istatistiksel analiz icin SPSS 15.0 for Windows programi
kullanildi. Tanimlayici istatistikler; kategorik degiskenler
icin sayl ve yizde, sayisal degiskenler icin ortalama,
standart sapma, min, maks olarak verildi. Bagimsiz gruplar
arasl karsilastirmalar sayisal degiskenler normal dagilim
kosulunu sagladig kosulda Student t-test, saglanamadigi
kosulda iki grup karsilastirmalari Mann-Whitney U testi ile
yapildi. Kategorik degiskenlerin gruplar arasindaki oranlari
ki-kare analizi ile test edildi. istatistiksel alfa anlamlilik
seviyesi p<0,05 olarak kabul edildi.
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Bulgular

Apatisi  olanlarin  yas ortalamalari  64,3t7,7 i,
olmayanlarin yas ortalamalari 66,8+9,1 yil olarak tespit
edildi. Gruplarin yas ortalamalarinda istatistiksel olarak
anlamli fark yoktu (p=0,255).

Apatisi olan hasta grubun erkek cinsiyet orani, olmayan
grubun kadin cinsiyet orani ylksekti. Gruplarin cinsiyet
oranlarindaki fark istatistiksel olarak anlamli bulundu
(p=0,046).

Apatisi olan grubun GDO ortalamasi apatisi olmayan
gruba gore istatistiksel olarak anlamli yiksekti (p<0,001)
(Tablo 1).

Apatisi olan grubun NMS Skala ortalamalari apatisi
olmayan gruba gore istatistiksel olarak anlamli ytksekti
(p=0,001) (Tablo 1).

Hastalik baslangic yasi, hastalik stresi, L-Dopa esdeger
doz ortalamalarinda istatistiksel olarak anlamh fark
saptanmamistir (p=0,777, p=0,169, p=0,950) (Tablo 1).

Apatisi olan grupta BPHDO total, motor, giinlik
yasam ve duygu dislnce skorlar yliksek saptanmistir

(sirasiyla  p=0,002, p=0,004, p=0,014, p=0,005)
(Tablo 1).

Gruplarin H&Y evre oranlarinda istatistiksel olarak
anlamli fark bulunmustur (p=0,001). Apatisi olan
grupta evre 3 vyulksekligi dikkati cekmistir. Grafik 1'de
gosterilmistir.

100%
90%
80%
70%
60%
50%
40%
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10%

0% -

Apatiyok

Apati var

Grafik 1. Gruplarin Hoehn-Yahr evre oranlari

uHohen-Yahr 3
uHohen-Yahr 2
s Hohen-Yahr 1

Tablo 1. Apatisi olan ve olmayan hastalarin klinik degiskenler acisindan karsilastiriimasi
Apati yok (n=42) Apati var (n=26) p
Yas 66,8+9,1 (44-84) 64,3+7,7 (50-77) 0,255
Cinsiyet Kadin 25 (59,5) 9 (34,6) 0,046
Erkek 17 (40,5) 17 (65,4)
Okuma yazmasl yok 10 (23,8) 5(19,2)
ilkokul 19 (45,2) 14 (53,8)
Egitim Ortaokul 8(19,0) 5(19,2) 0,750
Lise 2 (4,8) 2(7,7)
Universite 3(7,1) 0(0,0)
GDO 9,7+6,5 (0-23) 16,0£5,7 (6-26) <0,001
NMSQ 9,4£5,1 (1-22) 13,7+4,8 (6-23) 0,001
Baslangic yasi 59,4+10,0 (40-80) 58,7+8,2 (44-74) 0,777
Hastalik stresi 7,2+4,7 (1-22) 5,7+3,8 (1-14) 0,169
L-Dopa esdeger dozu (614 56(’)?2%30709)’8 (7;;2%5509)26 0,950
Bradikinezi 17 (40,5) 19 (73,1)
Prezentasyon sekli 0,009
Tremor 25 (59,5) 7 (26,9)
1 16 (38,1) 4(15,4)
Hoehn-Yahr 2 22 (52,4) 9 (34,6) 0,001
3 4(9,5) 13 (50,0)
Total 23,8+12,6 (5-49) 36,6+17,1 (7-74) 0,002
BPHDG Motor 14,1+7,5 (3-30) 21,0+9,9 (3-38) 0,004
Gunlik Yasam 7,3+5,6 (0-22) 11,547,3 (1-32) 0,014
Duygu Duslince 2,5£2,1 (0-8) 4,1+2,4 (1-11) 0,005
NMSQ: Non-motor Semptom Skalasi, BPHDO: Birlesik Parkinson Hastaligi Degerlendirme Olcegi, GDO: Geriatrik Depresyon Olcedi
Istatistiksel olarak anlamli p<0,05, dopamin agonisti kullanan hastalarda L-Dopa esdeder dozlari hesaplanmistir
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Grafik 2. Gruplarin hastalik prezentasyon sekline gore dagilimi

Hastalar iPH alt tipine gére bradikinezi hakim ve tremor
hakim olmak Uzere iki alt gruba ayrildi ve apati ile iliskisi
incelendi ve istatistiksel olarak anlamli fark bulunmustur
(p=0,009). Apatik olan grubun bradikinezi orani, olmayan
grubun tremor orani ylksek saptanmistir (Grafik 2).

Tartisma

Son yillarda NMS, iPH'nin klinik yelpazesinin énemli
bir parcasi olarak gdze carpmaktadir. iPH'de NMS'ler,
motor semptomlar ortaya ¢cikmadan once baslayabilir ve
hastaligin ilerlemesiyle birlikte daha yaygin hale gelme
egilimi gosterir (17).

iPH'de NMS'ler demans, depresyon, apati, durtisel
davranis bozuklugu gibi néropsikiyatrik semptomlardan,
uyku bozuklugu, otonom, kardiyovaskdiler,
gastrointestinal ve duyusal semptomlara kadar degisir
(17). Zamanla NMS'ler 6zUurltlugld artirmaya baslar ve
hastanin sosyal rolinl, sosyal etkinliklerini, dolayisiyla
yasam kalitesini bozar. Erken dénem iPH'de gelisen cogu
NMS’nin non-dopaminerjik beyin sapi yapilarindaki veya
periferik otonom yapilardaki lezyonlara bagl gelistigi
disundlmektedir (17).

Apati, IPH'de sik karsilasilan, daha cok frontal devrelerin
(anterior singulat ve mesial frontal korteks) tutulumu ile
iliskili oldugu distnilen NMS'lerden biridir (8). iIPH'de
apati %17-70 gibi yuksek bir prevalansa sahiptir (5). Biz
calismamizda apati prevalansini %38,3 (26 olgu) olarak
tespit ettik. Calisilan popdlasyonun buydklugld, klinik
Ozellikleri, demans varligi ve kullanilan 6l¢im teknigine
gore bu oran degisebilmektedir.

Apatisi olan hastalarda depresyon skorlari olmayan
gruba gore oldukca ylUksek tespit edildi. Depresyon
varligini belirlemek icin kullanilan GDO puanlari apatisi
olan hastalarda apatisi olmayan hastalara oranla ytksek
bulundu (<0,001). Her ne kadar apati ve depresyon
IPH'de bagimsiz sendromlar olarak ele alinsa da (18),
somatik  Ozellikleri arasindaki  drtismeden  dolayi
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semptomlarin cakisabildigi dtstnuldi ve literatir ile
uyumluydu (19).

Isella ve ark. (20); apati ve endojen depresyonun her
ikisinin de dopaminerjik mezokortikal limbik sistemin
disfonksiyonu ile ortaya ciktigi hipotezinden yola cikarak
apatik parkinson hastalarinda depresyonu incelemislerdir.
GDO'niin kullanildigi calismada apatinin depresyon ile
korele gitmedigi tesbit edilmistir. Ancak bu calismada
apatisi olan hasta grubunu Apati Olclim Skalasini kullanarak
hafif-orta-ileri apatik seklinde aldiklar apati puanlarina
gore kategorize etmis ve gruplar arasinda GDO skorlari
agisindan anlamli bir degisiklik saptamamislardir (20).

Varanese ve ark. (21) ile Reijnders ve ark.'nin (22)
yaptiklari calismalarda IPH hastalarinda depresyon varligini
degerlendirmek icin Hamilton Depresyon Skalasi kullaniimis
ve apatisi olan grubun depresyon puanlarini olmayan gruba
gore anlamli derecede yiiksek saptamislardir. Kirsch-Darrow
ve ark. (18) 2006 yilinda yaptigi calismada 80 parkinson
hastasi ve kontrol grubu olarak 20 distoni hastasi kullanmis
ve calisma sonucunda; apatinin Parkinson hastalarinda
depresyondan bagimsiz bir faktor olarak ortaya ciktigs,
sadece subkortikal disfonksiyon ile aciklanamayacadi ve
depresyonun bircok somatik semptomu ile értistiginden,
apatik Parkinson hastalarinda depresyon tanisi koymayi
zorlastirdigi tespit edilmistir.

Apati-depresyon iliskisi daha once de bircok kez
calisiimis  ve sonuglar celiskili  cikmistir - (20,23,24).
Depresyon sendromunun apati semptomlarini icerebilecedi
ancak, apatinin depresyon yoklugunda ve depresyonun
da apati yoklugunda olusabilecedi belirtilmistir. Apati ile
depresyon arasindaki en 6nemli fark, apatide Uzintu ve
depresif mizacin olmamasi ve disfonidir. Apati hem seving,
hem de Gzlintl durumlarinda kiintlesmis affekt ile ortaya
cikar (8).

NMS  Anketi (NMSQ) kullanilarak  yapilan
calismalarda erken evreden ileri evre hastaliga kadar
IPH'nin her déneminde NMS gériilebildigi ve hastaligin
ilerlemesiyle kuvvetle korele oldugu belirlenmistir
(20,21). Belgikali 215 Parkinson hastasi ile yapilan bir
calismada da ileri evre hastalikta NMSQ puanlari daha
yUksek tespit edilmistir (25). Bu calismada apati, NMSQ
puani ile korele (p=0,001) ve H&Y evresine gore ileri
evre hastalikta (evre 1: %15,4, evre 2: %34,6, evre 3:
%50) daha ylksek oranda izlenmistir ve literatir ile
uyumludur. Pedersen ve ark. (19) tarafindan yapilan
diger iki calismada da benzer sonuclar saptamis ve 232
Parkinson hastasinin alindigi calismada apati orani %38
bulunurken, apatinin depresyon ve motor semptomlar,
yani BPHDO ile pozitif korele, kognisyon ile negatif
korele oldugu gorilmdastar.

Depresyon, kognisyonun korundugu erken
dénemlerde daha sik taninabilen bir antitedir. Demans
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strecinde olan, daha ileri kognitif kayba ugramis ve
ileri yastaki hastalarin daha az depresif olduklari tespit
edilmistir. Biz de calismamizda ileri kognitif kaybi olan
hastalari disladigimizdan dolayi yiiksek depresyon oranlari
saptadigimizi distniyoruz.

Calismalarinin  sonucunda [PH'de apatinin motor
semptomlarin progresyonu ile paralel gittigi ve hastaligin
patofizyolojisi icinde bagimsiz bir davranis bozuklugu
olarak ortaya ¢ikabilecegi belirtilmistir (19).

Hastalik alt tiplerini degerlendiren Moretti ve ark.'nin
(26) 2012 yilinda yayinladiklar calismalarinda apatiyi,
akinetik-rijit grupta daha fazla bulmuslardir. Bu calismada
tremor/bradikinezi baskinligi acisindan iki alt gruba
ayrilan hastalarda bradikinezi baskinliginin apatisi olan
grupta anlamli derecede ylksek oldugunu (p=0,009)
ve BPHDO total skoru ve alt skorlarindan BPHDO
motor ve gunlik yasam ile (sirayla p=0,001, p=0,009,
p=0,001) bradikinezinin korele oldugunu saptadik. Ayrica
calismamizda; apati, NMSQ puani ile korele ve H&Y
evresine gore ileri evre hastalikta (evre 1: %15,4, evre
2: %34,6, evre 3: %50) daha ylksek oranda karsimiza
cikmistl.

IPH'nin erken evrelerinden itibaren var olabilen ve sik
karsilasilan noropsikiyatrik NMS’lerinden biri olan apatinin
hastaligin ilerleme hizini arttirabilecedi, erkek cinsiyette
daha 6n planda karsimiza ciktigi, hastaligin BPHDO skorlari
ile korele oldugu ve kot prognoza isaret eden akinetik-rijit
bir tabloyla birlikte oldugunu saptadik.

Sonug¢

Calismamizin 6nemi, IPH'de emosyonel kiintlesme, ice
kapanma, uygunsuz yuz ifadesi, ilgisizlik ve empati kaybr ile
ortaya ¢ikan apati sendromunu inceleyen ve hastalardaki
diger parametrelerle olan iliskisini arastiran az sayidaki
calismadan biri olmasidir.

Apati bagimsiz bir risk faktori olarak iPH'nin temelinde
Onemli bir yere sahiptir. Dopaminerjik ve non-dopaminerjik
transmisyon sistemleri Uzerinden yeni terapotik yolaklar
kurulmaya calisiimaktadir. Ge¢mis yillarda apatiyi saptamak
icin bircok dlcek gelistirilmistir, ancak bunlarin gtvenilirligi
sinirhdir. Apatinin kendisi ile ortak semptomlara sahip diger
hastaliklarla (depresyon, demans vb.) olan iliskisi henliz net
degildir. Apati altta yatan depresyonu maskeleyebilecedi
gibi, ileri depresif hastalarda yanlislikla apati tanisi alabilir.
Bu nedenle daha genis hasta ve kontrol grubu iceren ve
kognisyon ile depresyona yonelik daha kapsamli testlerin
kullanildigi calismalar yaparak apatinin sinirlarinin net
cizilebilecedi kanisindayiz.

Tani kriterleri Gzerinde fikir birligi olusturulmasi,
davranissal, bilissel ve emosyonel yonleriyle apatiyi taniyip
tedavi olanaklari Uzerinde tartismaya yonelik yeni ufuklar
acacaktir.
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Abstract

Amac: Akut apandisit tanisinda glvenilir, pratik, ucuz olan Alvarado
skorlama sisteminin gUvenilirligini, ultrasonografiye alternatif olup
olamayacagini, negatif laparotomi oranlarinin disirmedeki etkisini
arastirmaktir.

Yéntemler: istanbul Haseki E§itim ve Arastirma Hastanesi Genel
Cerrahi Klinigi'nde karin agrisi nedeniyle basvuran, kompresyon
ultrasonografisi ve Alvarado skorlama sistemi bir arada kullanilarak tani
konulan 327 hastada her iki teknik retrospektif olarak degerlendirildi.

Bulgular: Karin agdrisi ile basvuran ve akut apandisit disinlen 209
hasta opere edildi, 108 hasta gdzlem sonrasi ameliyat olmadan
taburcu edildi. Ameliyat olanlarda Alvarado skorunun duyarliligi
%92, 6zgulligl %28, pozitif kestirim dederi %93, negatif kestirim
degeri %24, dodrulugu %87, ultrasonografinin duyarliigi %84,
6zgUllugu %39, pozitif kestirim dederi %94, negatif kestirim degeri
%18, dodrulugu %80 olarak hesaplanmistir. Ultrasonografi; ameliyat
edilen 219 hastanin 180'inde (%82,2) akut apandisit ile uyumlu
sonug vermisken, 39'unda (%17,8) apendiks normal gérinimdeydi.
Ultrasonografi; ameliyat edilmeyen grupta 108 hastanin 92'sinde
(%85,2) akut apandisit ile uyumlu sonug vermisken, 16'sinda (%14,8)
apendiks normal saptandi.

Sonug: Alvarado skoru negatif laparotomi oranlarini azaltmada
ultrasonografiden daha faydali dedgildir, ancak ultrasonografiye
ulagilamayan durumlarda akut apandisit tanisinda ve operasyon
kararinin verilmesinde tek basina gtivenle kullanilabilir.

Anahtar Sozciikler: Akut apandisit, Alvarado skoru, ultrasonografi

Aim: We investigated the predictive value of Alvarado scoring system,
which is considered a reliable, practical and inexpensive tool, in the
diagnosis of acute appendicitis, and whether it can be an alternative to
ultrasonography and help reduce the negative laparotomy rates.

Methods: A total of 327 patients, who were referred to istanbul
Haseki Research and Training Hospital General Surgery Clinic for
abdominal pain and who received the diagnosis of acute appendicitis
using both compression ultrasonography and Alvarado scoring system
were retrospectively evaluated.

Results: Two hundred and nine patients with abdominal pain and
acute appendicitis were operated and 108 patients who did not
require surgery were discharged after being placed in observation.
The sensitivity and the specificity of the Alvarado score were found
to be 92% and 28%, respectively The sensitivity and specificity of
ultrasonography were 84% and 39%, respectively. Ultrasonographic
findings were consistent with acute appendicitis in 180 (82.2%) of
219 operated patients, whereas appendix was normal in 39 (17.8%).
Ultrasonography showed acute appendicitis in 92 (85.2%) and normal
appendix in 16 (14.8%) of the 108 patients in the unoperated group.

Conclusion: Alvarado score is not superior to ultrasonography in
reducing negative laparatomy rates, but it can be used safely in the
diagnosis of acute appendicitis andsurgical decision making.

Keywords: Acute appendicitis, Alvarado score, ultrasonography
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Giris

Akut apandisit acil cerrahi kliniklerinde en sik rastlanan
akutbatin nedenlerindendir. Miidahalede ge¢ kalindiginda
basit apandisit klinigi perforasyon ile sonuglanmakta ve
gecikme sireci morbidite ile mortaliteyi arttirmaktadr.
Bu nedenle cerrahi kliniklerindeki genel egilim bulgular
tamamen oturmadan hastalari ameliyat etme yonindedir.
Bundan dolayi alinmis ameliyat kararlari  %15-30
oraninda normal gorinimli apendiksin alinmasi ile
sonuglanmaktadir (1). Bu sekilde artan negatif laparotomi
orani, ameliyat Oncesi gozlem siresinin uzatilmasi ile
azalabilmekte (2), ancak morbidite ve mortaliteyi arttiran
perforasyon ile sonuclanabilmektedir. Teshiste yardimc
modalitelerin kullaniimasi ile akut apandisiti olmayan
hastalarda yapilan gereksiz ameliyatlar, perforasyon
oranlari, hastanede kalis sUresi azalabilmektedir (1).
Bu metotlar arasinda laparoskopi (3,4), skorlama
sistemleri (5,6), ultrasonografi, bilgisayarli tomografi
(7,8) ve manyetik rezonans (9) sayilabilir. Bunlar arasinda
gorintileme tekniklerinin faydali oldugu somut olarak
gosterilmistir (10). Ancak ultrasonografi disinda diger
gorintileme ydntemlerinin maliyeti, ultrasonografinin
de yapan kisiye asiri derecede bagimli olmasi ve tecriibe
gerektirmesi sorun olusturmaktadir. Ultrasonografi'nin
glvenilirligi %71-95 arasinda rapor edilmistir (10). Fakat
gereginden fazla deger verilen ultrasonografinin negatif
laparotomiye yol actigi da bilinmekte ve ultrasonografi
sonucunun akut apandisitin teshisinde daha énemli olan
klinik bulgularin tzerinde bir deger olarak kullaniimasi
sorun olusturmaktadir (11). Bu nedenle tanida kesinligi
yakalayabilmek amaciyla bazi skorlama sistemleri
gelistirilmistir. Bu skorlama tekniklerinden en c¢ok kabul
goren Alvarado skorlama sistemi 1986 yilinda Alvarado
(5) tarafindan gelistirilmis olup semptom, klinik bulgular
ve laboratuvar sonuclarina dayanan ve akut apandisit
ameliyatina karar verme slrecinde basvurulan bir
skorlama sistemidir. Alvarado akut apandisit teshisinde
toplam 10 puan Uzerinden semptomlar, klinik bulgular ve
|6kosit sayisi ile hesaplanan bir skorlama sistemidir (Tablo
1). Alvarado skorlama sistemi sekiz parametre tzerinden
toplam 10 puan ile degerlendiriimektedir. Alvarado
skorunun puan dederinin 5'in altinda olmasi apandisit
olasihgini ortadan kaldirmakta, skorun puan degerinin
5-6 arasinda olmasi olasi bir apandisit icin uyarici,
skorun puan degerinin 7-8 arasinda olmasi muhtemel bir
apandisit icin gosterge olup, skorun puan degerinin 9-10
arasinda olmasi ise gui¢li muhtemel apandisit anlamina
gelmektedir (5). Sistemin kurucusu Alvarado tarafindan
toplamda 7 ve Uzeri skor degerine ulasan hastalarda
yapilacak ameliyatin negatif laparotomi oranini azalttig
yoninde kanitlar ortaya konmustur. Skorlama sistemine
gore toplamda skor degeri 5-6 arasinda olanlar gozlemi

136

hak etmektedir. Tek basina Alvarado skorlama sisteminin
glvenilir bir teshis metodu olmadigina dair kanitlar
mevcut olsa da (12,13) gorls birligi saglanan nokta bu
skorlama yontemi sayesinde goriintileme tetkiklerine
yollanan hasta sayisinin azaltilabilmesidir (14). 1994
yilinda 6nerilen modifiye Alvarado skorunda ise nétrofil
sayisindaki sola kayma cikariimis olup skorun toplam
puan degeri 9'dur (15). Maliyetinin ucuzlugu nedeniyle
tim acil cerrahi kliniklerinde oldugu gibi hastanemizde
de akut apandisit teshisinde kullandigimiz kompresyon
ultrasonografisi ve Alvarado skorlama sistemi bir arada
kullanilarak herikiteknigin gtvenilirliginiayriayriarastirmak
Uzere retrospektif olarak 219 hastanin ameliyat sonrasi
ve 108 hastanin gozlem sonrasi degerlendirmelerini
arastirmayl amacladik. Bu arastirmanin yapilmasinin
sebeplerinden bir tanesi de negatif laparotomi oranimizin
literatlre gore disik olmasi nedeniyle akut apandisit
mevcut oldugu halde ameliyat edilmeden gereksiz yere
gozlenen hasta sayisinin azaltiimasidir. Hasta serimizde
ameliyat edilmeden taburcu olan bazi hastalarda hem
ylUksek Alvarado skor degeri ve/veya akut apandisit ile
uyumlu ultrasonografi bulgulari oldugundan Alvarado
skorlama sisteminin faydali ve maliyeti disirmesi yaninda
yetersizligi de s6z konusu olabilir. Bu nedenle skorlama
sistemlerinin  olusturulmasinin  faydalarina inanmakla
birlikte guvenilir ek parametrelerle desteklenmesi
gerektigini dislinmekteyiz. Kesin teshisin altin standart
olarak ancak histopatoloji ile konulabildigi bir hastalik olan
akut apandisitin tanisinda ameliyat 6ncesi ucuza mal olan,
tekrarlanabilir, hizli uygulanabilen bir skorlama sisteminin
cerrahi pratik algoritmasina yerlestirilmesi 6zellikle geng
asistanlar ve periferde acil serviste calisan, cerrah olmayan
hekimler icin dnemlidir. Gecen ylzyil ile kiyaslandiginda
akut apandisitin morbidite ve mortalitesindeki belirgin
disis akut apandisit tedavisindeki agresif cerrahi
stratejiden kaynaklanmaktadir. Bunun sonucu olan
%30'lara varan negatif apendektomi oranlari genel
olarak tim dinyada kabul gérmektedir. Clnkl negatif
apendektominin g6z ardi edilebilecek bir mortalitesi ve

Tablo 1. Alvarado skorlama sistemi

Agrinin sag iliak fosaysa yerlesmesi 1
spel Bulanti, kusma 1
istahsizlik 1
Sag iliak fossada hassasiyet 2
Klinik bulgular Rebaund 1
Yiksek ates 1
Lokositoz 2
tiﬁ’g";fat:var Formillde sola kayma (ntrofil 1
hakimiyeti)
Toplam 1010
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sadece %10 morbiditesi vardir. Bunun igindeki énemli bir
bolim de perioperatif morbiditeden ziyade hayat boyu
stren brid ileus ve insizyonel herni riskleridir ki, bunlar
da hayati tehlike olusturmamaktadir (16). Calismamizdan
beklentimiz geng cerrahlara ve &zellikle periferde
calisan cerrah olmayan hekimlere maliyeti olmayan bir
skorlama sistemini tanitmak, bu sisteme eklenebilecek
olasi modifikasyonlari irdelemek, ultrasonografinin akut
apandisit teshisindeki yerini somut verilerle gdzden
gecirmektir.

Yontemler

istanbul Haseki Egitim ve Arastrma Hastanesi Acil
Cerrahi Klinigi'ne ardisik olarak basvuran akut apandisit
stpheli klinigi mevcut yatirlarak tedavi edilen 327 hasta
retrospektif olarak degerlendirildi. Hastalarin yaslari 15-
55 yil arasinda degismekte idi (ortalama 26 yil). Hastalarin
190 tanesi erkek, 137 tanesi kadin idi. Ameliyat edilen 219
hastanin 145'ierkek, 74"t kadindi. Ameliyat edilen hastalarin
yas ortalamasi 26,21+8,7 yil idi. Ameliyat edilmeyen 108
hastanin 45'i erkek, 63’0 kadindi. Hastalarin yas ortalamasi
25,2246,3 yil idi. Calismada akut apandisitteki skorlama
sistemlerinden Alvarado skorlama sisteminin parametreleri
(8 parametre) olan agrinin yayilimi, istahsizlik, kusma, sag
alt kadranda agri, rebound hassasiyet, ates yulksekligi,
I6kosit sayisinda artma ve nétrofil sayisinda sola kayma
kullanildi. Calismada kullanilan ultrasonografiler Mindray
Digiprince marka DP-9900 Plus model Y6AE2305 seri
numarall ultrasonografi cihazi ve 7,5 MHz frekansinda
calisan lineer transdUser ile kompresyon sonografisi teknigi
uygulanarak vyapildi. Hastalarin  sonuglarina ameliyat
defterleri, acil misaade kayitlar, acil basvuru defterleri,
patoloji sonuclari ve hastane arsivinden ulasildi. Hastalarla
gereginde telefonla baglanti kuruldu. Hastalar ameliyat
edilen ve ameliyat edilmeden sifa ile taburcu edilenler olmak
Uzere iki gruba ayrildi. Her iki grup kendi icinde “Alvarado

"o

skoru >7 ve ultrasonografi (+)”,"Alvarado skoru <6 ve
ultrasonografi (+)”, “Alvarado skoru >7 ve ultrasonografi
()" olarak Ug¢ gruba ayrildi. Boylece olusturulan alti grup
kendi gruplarr icinde ve gruplar arasinda cesitli parametreler
kullanilarak karsilastirildi. Bu parametreler; yas, cinsiyet,
agri migrasyonu, istahsizlik, kusma, sag alt kadran adrisi,
rebound hassasiyet, ates yuksekligi I6kositoz, nétrofillerde
sola kayma, kusmadan o6nce agdri olmasi, topuk testi
pozitifligi, rektal-aksiller ates farkinin 10 °C'den fazla olmasi,
daha 6nce ayni veya benzer sikayetle basvuru olmamasi,
ultrasonografi sonucu ve histopatolojik sonuglardir. Bu
parametrelerin tamamina istatistiki analiz grup ici ve gruplar
arasi olmak Uzere uygulanmistir. Alvarado skor degeri 7
olan hastalar ise akut apandisit tanisi agisindan anlamli
gruba alindi. Ameliyat edilmeyen hasta grubundakilerin
takibi en az alti ay sUreyle yapilmis ve calismaya alinan tim
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ameliyat edilmeyen hastalarin baska bir saglik kurulusunda
acil apendektomi veya interval apendektomi olmadiklari
telefon gortsmeleriyle tespit edilmistir.

Calismaya dahil olmama kriterleri, 14 yas ve altinda
olma, jeneralize peritonitin mevcut olmasi, plastrone
apandisit olmasi, ameliyat bulgusu olarak perfore apandisit
olmasi, suuru kapali nonkoopere hastalar, gebeler, agri
kesici ilac alan hastalar, yandas hastaligi olanlar (diabetes
mellitus, hipertansiyon, kardiyak hastalik vb.), daha
once herhangi bir nedenle ameliyat olmus olmak olarak
belirlendi. Her hastada mevcut olmayan ancak varliginda
akut apandisit teshisinde faydali olan ayakta direk batin
grafisinde gaz stopaji gibi diger mindr parametreler
ise calismaya dahil edilmemistir Calismamizda yine
bir retrospektif arastirma olan ve ultrasonografinin de
kullanildigi Stephens ve Mazzucco'nun (16) calismasinin
metodolojisi  6rnek alinmistir.  Skorlama sisteminin ve
ultrasonografinin guvenilirligi negatif apendektomi orani,
duyarlilik, 6zgdllik, pozitif kestirim, negatif kestirim,
dogruluk, en cok olabilirlik, en az olabilirlik (en cok
olamazlik) degerlerin hesaplanmasi ile irdelendi.

istatistiksel Analiz

Calismanin sonuglarinin istatistik analizi NCSS 2007
paket programiile yapilmistir. Verilerin degerlendirilmesinde
tanimlayici istatistiksel metotlarin  (ortalama, standart
sapma) yani sira ikili gruplarin karsilastirlmasinda bagimsiz
t-testi, nitel verilerin karsilastirimasinda ki-kare ve Fisher
gerceklik testi ve gdreceli oran (odds ratio) kullanilmistir.
Sonuglar anlamlilik p<0,05 dizeyinde degerlendirilmistir.
Degiskenlerin  etkinligini belirlemede lojistik regresyon
kullanilmistir.

Bulgular

Ameliyat grubunda Alvarado skoru retrospektif
olarak incelendiginde 219 hastanin 21'inde (%9,57)
(Alvarado skoru iki hastada 4, alti hastada 5, on Ug
hastada 6 olarak hesaplandi), skor =6 oldugu halde
ameliyat karari alindigi gortlmustir. En fazla tekrar eden
skor olan “8", toplam 94 (%42,9) hastada mevcuttu.
Ameliyat olmayan grupta Alvarado skoru retrospektif
olarak irdelendiginde 108 hastanin 33'Unde (%30,6)
skor <6 iken 75 hastada (%69,4) =7 olarak hesapland.
Bu grupta da en fazla hastada tekrarlayan skor “8" idi
ve 26 hastada (%24,07) mevcuttu. Alvarado skoru tiim
hastalar Uzerinde irdelendiginde 327 hastadan ameliyat
edilen 219'unda (%66,9) Alvarado skorunun ortalamasi 8,
ameliyat edilmeyen 108’inde (%33,1) Alvarado skorunun
ortalamasi ise 7,54 idi. Alvarado skoru ve ultrasonografi
sonuglarini test etmek icin altin standart olarak kabul
ettigimiz histopatoloji sonucunun alt gruplari irdelediginde
"akut apansisit+periapandisit” sonucunun 110 hasta
(%50,2) ile en basta yer aldigi gordlda.
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Ameliyat grubunda yas, cinsiyet, ultrasonografi ve
histopatoloji sonuglari; Alvarado skorunun =6 ve =7
olmasi durumu ile karsilastirldiginda Alvarado skoru
=7 olan hastalarin 133'G erkek (%67,17), 65'i kadin
(%32,83) idi ve hastalarin yas degerleri 15-55 yil arasinda
degismekteydi. Alvarado skoru 7 olan 198 hastanin,
162'sinde (%81,8) ultrasonografi sonuclari akut apandisit
ile uyumlu olup 36'sinda (%18,2) akut apandisiti
desteklememekte idi. Alvarado skoru 7 olan 198 hastanin
185'inde (%93,43) histopatoloji sonuglari akut apandisiti
gostermekte olup 13’lUnde (%6,57) histopatoloji sonuglar
normaldi. Alvarado skoru <6 olan 21 hastanin, 16'sinda
(%76,19) histopatoloji sonuglari akut apandisiti gstermis,
besinde de (%23,81) apendiks histopatolojik yonden
normal olarak degerlendirilmistir. Ameliyat edilmeyen
108 hastanin Alvarado skoru =7 olan 75'inin (%69,4)
yaslari 15-46 arasinda degismekte olup bu hastalarin da
31'1 (%41,33) erkek, 44’0 (%58,67) kadin idi. Alvarado
skoru =6 olan 33 hastanin (%30,6) yaslari 16-42 arasinda
degismekte olup bu hastalarin da 14'G (%42,42) erkek,
19'u(%57,58) kadin idi. Ultrasonografi sonuclari Alvarado
skoru =7 olan 59 hastada (%78,66) ve Alvarado skoru 7
olan 16 hastada (%21,44) da ultrasonografi sonucunda
apendiks normal olarak degerlendirilmisti. Ameliyat
olan hasta grubunda Alvarado skorunun =7 oldugu
hastalarda ultrasonografi ve histopatoloji sonuclari 198
hasta (%90,41) icin irdelendiginde hem ultrasonografik
hem de histopatolojik olarak sonuclari akut apandisit
ile uyumlu olma durumu 155 hastada (%70,77),
ultrasonografisinde apendiksi normal gorinimlu fakat
histopatolojisi akut apandisit ile uyumlu olma durumu
30 hastada (%13,69), ultrasonografisi akut apandisit ile
uyumlu fakat histopatoloji sonucunda apendiksin normal
olmasi durumu 8 hastada (%3,65), ultrasonografisinde
apendiksi  normal gordnimli ve histopatolojisinde
apendiksin normal olmasi durumu bes hastada (%2,28)
mevcut olup, ameliyat grubunda Alvarado skorunun
<6 oldugu 21 hasta (%9,59) irdelendiginde ise hem
ultrasonografik hem de histopatolojik olarak sonuglari akut
apandisit ile uyumlu olma durumu 15 hastada (%6,85),
ultrasonografisinde apendiksi normal gorinimli fakat
histopatolojisi akut apandisit ile uyumlu olma durumu
iki hastada (%0,92), ultrasonografisi akut apandisit ile
uyumlu fakat histopatoloji sonucunda apendiksin normal
olmasi durumu U¢ hastada (%1,38), ultrasonografisinde
apendiksi  normal gordnimli ve histopatolojisinde
apendiksin normal olmasi durumu bir hastada (%0,46)
mevcut idi.

Alvarado skorunun guvenilirligi yoninden literattrde
yer bulan énemli calismalara gére elde ettigimiz gtvenilirlik
(dogruluk) orani %87 olarak hesaplanmistir. Serimizi
olusturan hasta sayisinin diger calismalara gore daha fazla
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olmasi ve guvenilirlik oraninin da diger calismalara gore
daha ylksek olmasi dikkat cekicidir.

Serimizi olusturan 327 hasta ameliyat olan ve olmayan
iki ayri grup olarak irdelendiginde; ameliyat edilen 219
hastanin 145'i erkek (%66,2), 74'G kadindi (%33,8).
Ameliyat edilmeyen 108 hastanin ise 63U kadin (%58,3)
ve 45'i ise erkekti (%41,7). Cinsiyet dagilimi irdelendiginde
ameliyat edilen ve edilmeyen hastalar arasinda istatistiksel
anlam farki  mevcuttu (p=0,0001). Erkek cinsiyet
ameliyata alinmada %66,2 hastada, kadin cinsiyet ise
ameliyata alinmamada %58,3 hastada etkin faktdr olarak
bulunmustur. Jinekolojik ve Grolojik hastaliklarin kadinlarda
ayirici tanida yer bulmasi, bunlarin blytk bir kisminin
medikal tedaviyle tedavi edilebilir olmasi, konsultasyonlar
sirasinda gecen slre zarfinda hastalarin kliniginde diizelme
olmasi cinsiyetler arasi farkli sonucta etkin olmustur.
Ameliyat olan hasta grubunda Alvarado skorunun, ameliyat
olma ile iliskisi irdelediginde Alvarado skoru, incelenen
219 hastanin 198'inde (%90,4) =7 olarak bulunmustur.
Geriye kalan 21 ameliyat edilen hastanin (%9,6) Alvarado
skoru 7 olma durumu ameliyat olan ve olmayan hasta
gruplarinda ameliyat olan hasta grubu lehine istatistiksel
olarak anlamli ¢ikmistir (p=0,0001). Alvarado skorunun
guvenilir alternatifi olarak distindigimiz kompresyon
ultrasonografisinin ameliyat olan ve olmayan hasta gruplari
arasindaki kiyaslanmasinda ise istatistiksel anlam farki
saptanmamistir (p=0,496). Ultrasonografi; ameliyat edilen
219 hastanin 180‘inde (%82,2) akut apandisit ile uyumlu
sonu¢ vermisken, 39'unda (%17,8) apendiks normal
gorinimde saptanmistir.  Ayni sekilde ultrasonografi;
ameliyat edilmeyen hasta grubunda 108 hastanin 92'sinde
(%85,2) akut apandisit ile uyumlu sonug vermisken,
16'sinda da (%14,8) apendiks normal olarak olarak
saptanmistir. Alvarado skoru ve ultrasonografi sonuglarinin
histopatoloji sonuglari ile degil, cerrahin ameliyat karari
almasi ile kiyaslanmasi anlamina gelen bu sonuclar
irdelendiginde, klinik muayeneyi icermekte olan Alvarado
skoru cerrahi tercihte etkin olmusken ultrasonografi ise
cerrahi tercihte etkin olmamis, bu da ameliyat edilmeyen
grupta akut apandisit yoniunden pozitif bulgular iceren
ultrasonografi  sonuclarinin, ameliyat edilen hasta
grubundaki sonuclardan daha fazla oranda akut apandisit
yoninden pozitif clkmasi sonucunu dogurmustur.

Tartisma

Ultrasonografinin  mevcut olan bir acmazi perfore
apandisitlerde teshisin perforasyon oncesi doneme gore
daha zor konmasidir. Borushok ve ark. (17) apandisit
tanilari patolojide dogrulanan hastalari retrospektif olarak
ameliyat Oncesi ultrasonografilerine gore irdelediklerinde
perforasyon sonrasi ultrasonografi bulgu parametrelerini
histopatolojik sonuclar ile karsilastirmali analizlerinde,
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hicbir parametrenin spesifisitesinin %59'u gecmedigini
ancak hepsinin kombine kullanilmasi ile ultrasonografinin
sensitivitesinin  perforasyon tespit edilmesinde %86'ya
yukseldigini rapor etmislerdir. Arastirmacilar parametrelerin
kombine halde spesifisitesini de ancak %60 olarak tespit
ettiklerinden perforasyon varliginda ultrasonografinin her
Uc parametresinin kombine kullaniimasinda bile ancak
teshise yardima dolayli bir ipucu olabilecedi sonucuna
varmislardir. Bizim goriisiimize gore radyoloji uzmanlarinca
elde edilmis olan bu sonuglar; ultrasonografinin akut veya
perfore apandisit teshisinde ne derece kullanabilir oldugunu
ve sikinti yaratabilen limitasyonunu gostermektedir.
Perfore olmamis apandisitlerde ise ultrasonografinin
glvenilirligini 6lcen 240 hasta Uzerinde vyapilan bir
calismada  ultrasonografinin -~ guvenilirligi  yontnde
sensitivite %78, spesifisite %92, pozitif kestirim deger
%84, negatif kestirim deger %88 olarak rapor edilmistir.
Ultrasonografide aranan ipuclar; sosis  gorinimd,
aperistaltik segment, hipoekojenite, transvers kesitte
hedef (target) goriinimuddr. Bu sonuglarin rapor edildigi
calismaya gore klinik teshis sirasinda ultrasonografiden
mutlaka faydalanilmalidir (18). Crnogorac ve Lovrenski
(19) ultrasonografi ile ilgili calismalarinda %82,7 oraninda
histopatolojik teshis ile korele sonu¢ bulmuslar, sensitiviteyi
%87, spesifisiteyi ise %60 olarak rapor etmislerdir. Bize
gobre esas problem Alvarado skorunun ilk muayenedeki
yanhs pozitifligidir. ClnkU serimizde ameliyat olmadan
taburcu olan hastalarda ortalama Alvarado skorunun
7,54; ameliyat olanlarda ise 8 olmasi, skorlama sisteminin
negatif laparotomileri azaltmak bir yana daha fazla
oranda gereksiz ameliyata neden olabilecegi yonindedir.
Yiksek Alvarado skoru hesaplanan hastalarda ameliyat
edilmeden taburcu edilme orani serimizde yUksektir.
Clnkl elde edilen baglangictaki yuksek Alvarado skorlu
hastalarin hemen ameliyat edilmedigi ve bu skor hesabinin
hastalarin yattigi dénemde surekli tekrar hesaplanmasi ile
skor degerinin dlstiginin gozlenmesi Uzerine hastalar
ameliyat edilmeden taburcu edilmislerdir. Baslangictaki
kararin hastalari belli bir slre gdzlemeden Alvarado
skorlama sistemine goére verilmesi durumunda ylksek
negatif laparotomi sonuclari degdismeyecektir. Bunun
yerine Onerimiz, tdm hastalarda skorun 3-4 saatte
bir tekrarlanmasi yénlindedir. Serimizde elde edilen
ameliyat edilmeyen hastalardaki 7,54 ve ameliyat edilen
hastalardaki 8 ortalama Alvarado skorlari baslangig
skorlaridir. Alvarado skoru hastalar, yatirildiktan ameliyatin
baslayacagi ana kadar tekrarlandiginda laparotomi sonucu
negatif cikabilecek akut apandisit olmayan hastalarda
skorda disme olmaktadir. Ancak calismamiz retrospektif
oldugundan bu sekilde prognostik bir sonuca varilamamis
olmasi dogaldir, ¢ciinki hastalarin tamami dosyalarindaki
ilk basvuru degerlerine, bulgu ve anamnezlerine gore
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skorlandirilmistir. Serimizdeki %8,7’lik negatif laparotomi
orani literatirdeki %715-30 oranlarina goére dusuktdr.
Hastalarimizin tamaminin takipleri en az alti ay sure ile
yapildigindan ve baska bir merkezde ameliyat olmadigi
kayitlarimizda mevcut oldugundan, bunun nedeni icin baz
olgularin antibiyoterapi ile geriledigi seklinde spekilasyon
yapilabilecegini dislinmekteyiz. Bu durumun birinci derece
kanrti, akut apandisitte non-operatif tedavi denemelerinde
alinan  basarili  sonuclarin = (%90Q°lara  varan basari)
literatlrde yer bulmaya baslamasidir (20-22). Alvarado
skorunun bir avantaji da subjektif sonuclar icermeyip
glvenli parametrelerden olusmus olmasidir. Ayrica ayni
hastalar farkli doktorlar tarafindan sorgulandiginda
sonu¢ degismemektedir. Yapana gore sonucun degistigi
parametreler skorda yer almamaktadir. Bu iddiayl test
etmek icin Marmara Universitesi Acil Servisi'nde yapilan
prospektif bir Alvarado ¢alismasinda 358 hasta genel cerrahi
asistanlari ve acil servis asistanlari tarafindan birbirinden
habersiz olarak ayri ayri degerlendirilmistir. Calismada
Alvarado skorunun sensitivitesi %95,4, spesifisitesi %45,7
olarak tespit edilmistir. Ayrica genel cerrahi ve acil servis
asistanlari arasinda akut apandisit teshisinde anlamli bir
fark saptanmamistir (23). Serimizde pozitif kestirim degeri
%93 negatif kestirim degeri %24 olarak hesaplanmistir.
Tecrlbe arttikca skordan daha iyi faydalaniimasi durumu
olmadigindan ¢zellikle en azindan yeni uzman olmus geng
cerrahlar veya periferde calisan cerrah olmayan hekimler
icin skorlama sisteminin kullanilmasi uygun gortinmektedir.
Ultrasonografinin  yapilamadigi  durumlarda Alvarado
skoru tek basina ultrasonografi kadar guvenilir, hem de
maliyetsizdir. Literatirde kabul goéren ve ultrasonografi
ile benzer sonuglar oldugu bilinen skorlama sistemi
periferdeki cerrah olmayan doktorun medikolegal acidan
guven duyabilecegi bir metoddur. Sevk edilecek hastalarin
tespitinde ultrasonografi imkani olmadigi icin sadece
skorlama yaparak sehirler arasi mesafelere sevk etmedigi
hastalardan dolayr olumsuz bir prognoz olustugunda
kendisini bilimsel olarak savunabilecektir. Calismamizin
sonuclari da, bunu desteklemektedir.

Akut apandisit tedavisi dedismemis olsa da teshis
metodlari ¢cok zenginlesmistir. Son yillarda kompresyon
ultrasonografisi gidven duyulan bir metod olmustur.
Ultrasonografinin yarari Uzerine bir ¢cok yayin bulunsa
da aslinda durum bundan farkhidir. Ford ve ark.
(24) ultrasonografi ile beraber teshis guvenilirlik
oranlarinin distigund, bununla beraber perforasyon
ve komplikasyon oranlarinin dismedigini, hastalarin
yatis sdrelerinin kisalmadigini ve tedavinin maliyetinin
ultrasonografi maliyeti de eklendiginde arttigini rapor
etmislerdir. Eklenen maliyet bir yana ultrasonografi,
calismacilarin raporuna gore akut apandisiti dogru teshis
etme oraninda da dlzelme saglamamistir. Ford ve ark.
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(24) calismasinin aksine olan raporlar da mevcuttur,
ultrasonografinin erken teshis sagladigini ve gereksiz
apendektomileri  onledigini iddia etmislerdir ve bu
calismalarin neredeyse tamami radyoloji departmanlari
tarafindan bildirilmistir (25,26). Zielke ve ark. (27)
gibi cerrah olduklarn halde ultrasonografiyi savunan
arastirmacilar da mevcuttur. Ultrasonografi ve Alvarado
skorlama sisteminin tek tek ve bir arada gUvenilirligini
arastiran Stephens ve Mazzucco (16) calismamizdaki
metodolojiyi ayni sekilde kullanarak serimizdeki gibi
retrospektif bir arastirma yapmislardir. Toplam hasta
sayisl 106 olan serilerindeki 75 hastanin ameliyat
oncesi ultrasonografisi mevcut olup retrospektif olarak
dosyalardan tarandiginda 95 hastanin da Alvarado
skoru  hesaplanmisti. ~ Sadece  ultrasonografi ile
histopatoloji irdelendiginde %87 dogru teshis, sadece
Alvarado skoru ile histopatoloji irdelendiginde dogru
teshis %88 olarak bulunmustur (16). Ultrasonografi
akut apandisit teshisinden ziyade mevcut akut
apandisitin ciddiyetini ortaya koymaktadir (28). Manner
ve Stickel (29) yaptigi bir prospektif calismada sadece
fizik muayene ve sadece ultrasografi karsilastirildiginda
ultrasonografinin sensitivitesi %95, fizik muayenenin ise
%45 olarak bulunmustur ve buna gore ultrasonografi
fizik muayeneye vyardimc degerli bir modalitedir.
Chan ve ark. (30) Alvarado skorunun 78 efektifligini
retrospektif olarak hasta kayitlarinin kullaniimasi ile test
ettikleri ¢alismalarinin sonucunda yedi ve Uzeri Alvarado
skoru mevcudiyetinde pozitif kestirim degeri %77,
negatif kestirim degeri %97,6 olarak bulundugundan
Alvarado skorunun akut apandisitin hem oldugu, hem
de olmadigi durumlarda saglam kanitlar icerdigini
gostermislerdir. Tarjan ve ark. (31) patolojisi pozitif
cikan  hastalarda  ultrasonografinin  sensitivitesini
%94,9, spesifisitesini %97,9 olarak  bulmuslardir.
Ultrasonografi erken operasyona alinmayi saglamis ve
negatif laparotomi oranini distrmdstir. Akut apandisit
tanisinda rektal kontrasl limitli bilgisayarli tomografi
Oneren arastirmacilar da vardir. Teshis guvenilirligi
%98 olan ve sadece pelvik kesitlerin alindigi rektal
kontrasli limitli bilgisayarli tomografi (¢ yastan itibaren
tim yas gruplarinda kullanilabilmektedir. Bu calismada
Garcia Pena ve ark. (32) ultrasonografinin apendiksi
goremedigi veya mevcut apandisiti tespit edemedigi
olgularda sadece ultrasonografi ile yol alinamayan 108
ardisik pediatrik hastada rektal kontrasl limitli bilgisayarli
tomografi ile ¢cok basarili sonuglar elde etmislerdir.

Sonug¢

Sonug olarak ultrasonografi hastaya yapilan girisimde
%18,7 oraninda hasta icin faydali sonuclanan degisiklik
saglarken, rektal kontrash limitli bilgisayarli tomografi
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%73,1 olguda alinan kararda faydali sonuglanan degisiklige
sebep olmustur (32).

Guvenilirligi  yapllan calismalarin hemen hepsinde
iddia edilen Alvarado skorlama sisteminin ¢zellikle cerrah
olmayan hekimlerin algoritmasinda yer bulmasi gerektigine
dair kuvvetli bilimsel kanitlar olmasi nedeni ile g6z ardi
edilmemesi gerektigine inanmaktayiz.
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Abstract

Oz

Aim: We explored whether a reduction in the radiation dose affected
the quality of diagnostic images generated using third-generation dual-
source computed tomography (CT) running advanced third-generation
iterative reconstruction software.

Methods: From February to May 2015, 72 consecutive patients
aged 16 to 64 years with clinically suspected sinusitis were randomly
and prospectively enrolled and divided into two groups (standard or
micro-dose CT). Anatomical landmarks and mucosal structures were
independently evaluated by a radiologist and an otorhinolaryngologist
using a four-point grading scale. Mean scores were calculated and
compared.

Results: All images were of diagnostic quality. The mean effective
radiation dose was significantly lower in patients evaluated via the
micro-dose protocol (group 2) than in those evaluated using the
standard protocol (group 1) (p<0.05). The mean anatomical scores
showed that all landmarks were very well-defined, with the exceptions
of the uncinate attachment point and the ethmoid foramen (used to
identify the ethmoid artery). The Wilcoxon signed rank test revealed no
significant difference between the mean scores of the two observers
for either group (p>0.05).

Conclusion: The radiation dose to the paranasal sinus delivered during
CT in patients with suspected sinusitis can be reduced to 0.003 mSv
using third-generation dualsource CT running advanced iterative
reconstruction software.

Keywords: Paranasal sinus, radiation, computed tomography, micro-
dose

Amac: Radyasyon dozunda azalma saglayan Uglincii nesil cift kaynakli
bilgisayarli tomografi (BT) kullanilarak olusturulan ve Gglnct nesil
yeniden yapilandirma yazilimi destegi ile gelistirilen gorintulerin, tanisal
gorlnty kalitesini etkileyip etkilemedigini arastirdik.

Yontemler: Subat-Mayis 2015 tarihleri arasinda klinik olarak sintzit
6n tanisi alan 16-64 yaslari arasinda ki 72 hasta rastgele ve prospektif
olarak calismaya alindi. Hastalar rastgele iki gruba ayrildi ve standart ya
da mikro-doz BT degerlendirmesi yapildi. Anatomik isaretler ve mukozal
yapilar, bir radyolog ve bir kulak burun bogaz uzmani tarafindan
dort noktali bir derecelendirme élcedi kullanilarak bagimsiz olarak
degerlendirildi. Ortalama puanlar hesaplandi ve karsilastirildi.

Bulgular: Tiim gdrintuler tani kalitesinde idi. Ortalama etkili radyasyon
dozu, mikro doz protokoli (grup 2) ile degerlendirilen hastalarda
standart protokol (grup 1) kullanilarak degerlendirilenlerden anlamii
olarak daha dustkti (p<0,05). Ortalama anatomik skorlar, unsinat
baglanti noktasi ve etmoid foramen (etmoid arteri tanimlamak icin
kullanildi) hari¢ diger tim noktalarin ¢ok iyi tanimlanmis oldugunu
gbsterdi. Wilcoxon isaretli sira testi, her iki grup icin iki gézlemcinin
ortalama puanlar arasinda anlamli bir fark olmadigini ortaya koymustur
(p>0,05).

Sonug: Sinuzitten sliphelenilen hastalarin ¢ekilen BT'sinde uygulanan
radyasyon dozu, ileri rekonstrilksiyon yazilimi destekli Uglncl
jenerasyon cift-kaynakl BT kullanilarak 0,003 mSv'ye indirilebilmektedir.

Anahtar Sozciikler: Paranazal sinls, radyasyon, bilgisayarli tomografi,
mikro-doz
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Introduction

Computed tomography (CT) of the paranasal sinus is
becoming a routine imaging method for patients with
inflammatory, paranasal sinus disease (1,2). CT identifies
anatomical variations that may influence planned surgical
procedures. Radiation exposure during CT has been of
major concern. When the paranasal sinuses are imaged,
tissues that are particularly sensitive to radiation (e.g., the
thyroid and the visual lenses) may be exposed to direct
or scattered X-ray beams. Thus, the X-ray dose during
paranasal sinus CT should be as low as possible (3-6).
Ongoing concerns about the radiation-related risks of
cancer development have caused radiological societies to
recommend that the CT radiation dose should be reduced
to a level that is “as low as reasonably achievable.” Modern
third-generation dual-source CT scanners running iterative
reconstruction (IR) software allow significant reductions in
the radiation dose. To the best of our knowledge, the dose
level that we show (in our present study) to be adequate
for paranasal CT (0.003 mSv) is the lowest effective dose
associated, to date, with no significant loss of diagnostic
image quality. We term this dose a “micro-dose.”

Methods

From February to May 2015, 72 consecutive patients
(33 females, 39 males) with clinically suspected sinusitis
were prospectively included. The mean patient age was
36.5 years (range, 16-64 years). Our study was approved
by our hospital’s Ethics Committee, and all the patients
signed informed consent forms. The patients were
randomly divided into two groups; standard and micro-
dose CT groups. The age and gender distribution were
similar (Table 1). All CT scans were performed with the aid
of a third-generation dual-source multidetector scanner
(SOMATOM Force; Siemens Healthcare AG, Erlangen,
Germany). Scans were acquired in the axial plane running
from the highest point of the frontal sinus to the maxillary
sinus, with the upper jaw adjusted to the gantry to reduce
dental artifacts. The field of view was sufficiently broad
to encompass the facial bones, the mastoid area, and
the paranasal sinuses. Scans were acquired in a cranial-
to-caudal direction. The collimation was 0.6 mm for both
groups; the pitches were 0.8 and 3.2°, respectively; and
the rotation times were 1 and 0.25 s, respectively. The
tube voltages and currents were 90 kV/63 mA and 70
kV/52 mA, respectively (Table 2). All CT images were
processed from the raw data using advanced model-based
software (ADMIRE; level 3). We created 3 mm thick slices
at 3 mm slice distances in the axial (bone and soft tissue
kernels), sagittal, and coronal (bone kernel) planes.

Ethical committee approval of our study was
discussed by the Acilbadem University Ethical Committee

143

at the Atadek Committee Meeting dated 02.06.2015
and numbered 2015/7, therefore, it was found to be
appropriate in terms of medical ethics with the decision
number 2015-7/5.

Image Quality Assessment

Subjective image quality was independently
assessed by a radiologist and an otolaryngologist
using a four-point scale (O=the structure could not be
recognized, 1=the structure was vaguely characterized,
3=the structure was moderately characterized, and
4=the structure was well-characterized). Mucosal
pathologies and significant anatomical points were also
assessed. The anatomical milestones scored were the
back walls of the frontal sinuses, the medial walls of
the maxillary sinuses, the orbital base and the medial
wall of the orbit, the bony surfaces of the sphenoid
sinuses, the infundibulum, the Keros classification, the
uncinate processes, the uncinate attachment point,
and the course of the anterior ethmoidal artery. The
researchers evaluated opacification of the sinuses,
non-specific mucosal pathologies, fluid accumulations
(with the air-fluid levels), polyps, and retention cysts.
Normal and pathological mucosal structures of the
frontal, maxillary, ethmoid, and sphenoid sinuses were
additionally assessed. Mean scores were calculated and
compared.

Estimation of Radiation Doses

The scanner console gave the dose-length product
[Data loss prevention (DLP); mGy.cm], the CT dose
index (CTDl,,; mGy), and the scan length. The DLP was
used as a measure of radiation exposure. All DLPs were
archived in the examination reports. Following the

Table 1. Sex and age characteristics of groups

Group 1 Group 2

17 females, 19 males 16 females, 20 males

16-64 (39.2+10.4) years 17-50 (33.8+8.63) years

Table 2. Scan parameters and calculated radiation doses

Group 1 Group 2

Tube collimation (mm) 0.6 0.6

Tube voltage (kV) 90 70
Srtéﬂﬁzttzjr:eAsc)urrent time 63 5o

Rotation time (sec) 1 0.25

Pitch 0.8 3.2

DLP (mGy.cm) 55.76 1.35
Effective dose (mSv), mean (SD) | 0.128+0.031 | 0.003+0.001

kV: kilovolts, mAs: milliampere-seconds, DLP: Dose-length product, mGy.cm:
miligray.centimeters, mSv: Milisievert
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European guideline, we used a conversion coefficient
of 0.0023 mSv/mGy.cm to compute dosage (7).

Statistical Analysis

Statistical analysis was performed with the aid of SPSS
version 21.0 for Windows (SPSS, IBM, USA). Values are
presented as means + standard deviations and ranges.
The average scores of the two observers were compared
using the Wilcoxon signed rank test. A p value of less than
0.05 was considered to indicate statistical significance; all
tests were two-sided. The subjective image quality scores
were compared using Cohen’s kappa index.

Results

The two groups did not differ significantly in terms of
either age or gender distribution (p>0.05). All CT procedures
yielded images of diagnostic quality. The mean effective
radiation dose was significantly lower when the micro-dose

(group 2) rather than the standard protocol (group 1) was
employed p<0.05 (Table 2). In terms of significant anatomical
points, the mean scores for the back walls of the frontal
sinuses, the medial walls of the maxillary sinuses, the orbital
base and medial wall, the bony surfaces of the sphenoid
sinuses, the infundibulum, the Keros classification, and the
uncinate processes were all well-characterized (Figure 1).
The ethmoid foramen (a marker of the course of the anterior
ethmoidal artery) and the uncinate attachment point were
either vaguely or moderately characterized in group 2 but
well-characterized in group 1. In terms of mucosal changes
in the paranasal sinuses, both normal and pathological
mucosae were well-characterized in both groups (Figure 2).
The mean scores of the two researchers were compared
using Wilcoxon's signed-rank test; no significant difference
was apparent for either group (p>0.05). Both inter-and intra-
observer agreement was excellent (the K values ranged
from 0.80 to 1).

Figure 1. Coronal paranasal computed tomography images of a patient (group 1) (a) evaluated using the micro-dose protocol and a
patient (group 2) (b) evaluated using the standard protocol, indicating the uncinate process (U), the medial wall of the maxillary sinus

(M), and the inferior turbinate (I)

Figure 2. Axial paranasal computed tomography images taken at the level of the sphenoid sinus using an appropriate window. Images
from a 39-year-old male examined using the micro-dose protocol (group 2) (a) and a 34-year-old male examined using the standard
protocol (group 1) (b) Sinusitis with mucus membrane swelling is evident in the left region of the sphenoid sinus of both patients
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Discussion

Over the past 10 years, radiation-based imaging
of the paranasal sinuses has progressed from plain
X-ray to CT, the latter procedure is now routine when
investigating inflammatory, paranasal sinus disease. CT
reveals inflammation, bones, soft tissues, and anatomical
variations thereof in detail. The increased use of CT is
associated with radiation exposure; this is of particular
concern in pediatric patients. The thyroid and visual
lenses are particularly susceptible to radiation delivered
during repeat head and cervical CT (8). Thus, optimization
of CT parameters is a major concern of diagnostic
radiology. Currently, efforts are underway to minimize
the radiation dose during CT of the paranasal sinuses
without compromising diagnostic reliability (3-5). Most
studies have sought to reduce tube voltage and current
and increase the pitch (3,6,9). A radiation dose of 0.76
mSv was reportedly effective (10). The effective doses of
reduced-dose protocols have ranged from 0.05 to 0.48
mSv (11,12).

We recently used second-generation dual-source
CT (Somatom Definition Flash; Siemens Healthcare,
Forchheim, Germany) to show that low-dose high-pitch
protocols permitted significant dose reductions without
any loss in diagnostic image quality (13). Even when the
dose was reduced to 0.019 mSy, the image quality was
adequate to allow important anatomical and mucosal
structures to be visualized. In the present study, we used
a third-generation dual-source CT scanner. The Somatom
Force features new Vectron X-ray tubes and Stellar Infinity
detectors. The Vectron tube has a very large anode and
can accommodate very short exposure times because the
permissible heat load is high. Unlike the second-generation
dual-source platform, the more recent platform can
accommodate two photon shields; these are tin filters
(TFs) positioned before either X-ray tube; the positions
of the TFs can be altered. This facilitates single-energy
scanning. Also, third-generation dual-source CT contains
inbuilt software permitting IR, specifically, advanced
model-based IR (ADMIRE). This uses an iterative approach
toward statistical modeling in the raw data space with
noise detection in the imaging domain. IR is used during
image reconstruction to reduce noise in CT data obtained
at lower radiation doses (14). Thus, IR in the image space
(IRIS; Siemens, Erlangen, Germany) allows the dose
required for paranasal sinus CT to be reduced without
compromising image quality (2). More recently, sinogram-
affirmed IR (SAFIRE; Siemens) has further reduced noise in
paranasal sinus CT images at the cost of some reduction in
image quality (15).

Dual-source techniques allow the use of high pitches
(up to 3.2) and yield gapless information sets, the

145

diagnostic image quality of which is reliable as judged by
various assessments (16). When the dualsource mode
is accompanied by a high table feed, artefacts caused
by patient movements are rendered largely irrelevant.
Reliable data can be obtained from even distressed
patients. Notably, use of a high-pitch mode means that
younger patients may not need repeated scans, which is
advantageous (3). We found that the accepted effective
dose of 0.128 mSv for group 1 patients could be reduced
by 97.5%, to 0.003 mSv (group 2 patients). This did not
compromise the observer scores or diagnostic image
quality, as the group 2 images revealed the significant
anatomical landmarks and mucosal abnormalities.

Plain radiography (three or two views; the latter
posterior-anterior and lateral) was associated with mean
radiation exposures of 0.098 and 0.058 mSv (12), slightly
lower than the standard CT dose (0.128 mSv) of our
study (group 1). However, our proposed micro-dose CT
exposure (0.003 mSv) (group 2) was 32-fold lower than
that associated with three plain radiographic views and
19-fold lower than that of two such views. We agree with
the view presented in the literature that plain radiography
does not adequately evaluate complex anatomical and
mucosal abnormalities of the paranasal sinuses; indeed,
such radiography should be avoided whenever possible.
Cone-beam CT (CBCT), originally introduced to facilitate
dental procedures, is an alternative imaging modality
for sinusitis (17). Scattered irradiation of (especially)
the thyroid is lower upon CBCT than multislice CT (18).
However, recent developments in CT technology allow
paranasal sinus assessment using much lower radiation
doses than CBCT. Further studies of the image qualities
afforded by CBCT and low-dose CT are required.

We found that a reduction in the radiation dose did not
diminish diagnostic reliability. Both typical and pathological
mucosal structures were identified in the paranasal sinuses
of both groups. The important anatomical structures
were generally very well-defined, except for the uncinate
attachment point and the ethmoid foramen (a marker
of the anterior ethmoidal artery) in group 2. We believe
that standard dosing protocols should be established
for depiction of bones and vascular structures (this is
imperative for preoperative assessment). However, if
sinusitis is the principal concern, as in the present study,
our new micro-dose protocol is optimal.

Study Limitations

Our study had certain limitations. We did not quantify
noise. Third-generation dual-source CT running ADMIRE
significantly reduces image noise and yields the precise
attenuations of materials varying greatly in density. Also,
variation of window settings may reduce subjective noise
without any loss of contrast (by reference to high-contrast
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bone). Second, we did not consider differences in patient
size or weight. We believe that this was not a serious
limitation as the structure of the paranasal sinus does not
vary greatly among adults. We found that a CT current
of 52 mA was satisfactory. It may be possible to further
reduce the current without compromising image quality;
this requires further study.

Conclusion

In conclusion, we believe that the radiation dose to
the paranasal sinuses delivered via CT to patients with
suspected sinusitis can be reduced to 0.003 mSv using
third-generation dual-source platforms running advanced
IR software; this preserves the quality of diagnostic
imaging, albeit with a slight decrease in subjective quality.
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Abstract

Aim: Gallbladder cancer is the sixth most common cancer of the
gastrointestinal system. Clinical presentation may not be distinguished
from cholelithiasis or cholecystitis and most patients are diagnosed
intraoperatively or in the postoperative histologic examination. In this
study, we aimed to investigate the association of incidentally detected
gallbladder cancer with gallbladder premalignant lesions, age, gender,
ultrasonography features and gallbladder stones.

Methods: Demographic and clinical characteristics and pathology
results of 5206 patients who underwent cholecystectomy between
January 2012 and December 2015 were evaluated retrospectively.

Results: Three thousand eight hundred and eighty four (74.6%)
patients were female. Pathologic reports showed pre-malignant and
malignant lesions in 102 (1.95%) cases. Metaplasia was significantly
more common in females, while no significant difference was found
in development of dysplasia and cancer between genders. Gallbladder
stone was found to be a risk factor for the development of metaplasia.
Gallbladder wall thickening and advanced age are the most important
risk factors for gallbladder cancer.

Conclusion: Female gender and gallstone are important risk factors
for the development of metaplasia. Advanced age, gallstone and
gallbladder wall thickening on ultrasonography are the most important
factors in the development cancer. Cholecystectomy should be kept in
mind as the most effective method to prevent cancer development in
elderly patients with gallbladder stones.

Keywords: Gallbladder carcinoma, gallstone, malignancy

Oz

Amagc: Safra kesesi kanseri, gastrointestinal sistemin en yaygin altinci
kanseridir. Klinik prezentasyon safra kesesi tasi veya kolesistitden
ayirt edilemez ve ¢cogu hasta intraoperatif veya postoperatif histolojik
incelemede tani alir. Bu calismada, insidental olarak tespit edilmis safra
kesesi kanserli olgularin safra kesesi pre-malign lezyonlari, yas, cinsiyet,
ultrasonografi 6zellikleri ve safra kesesi tag! ile iliskisi arastiriimistir.

Yontemler: Ocak 2012-Aralik 2015 tarihleri arasinda kolesistektomi
uygulanan 5206 hastanin demografik ve klinik 6zellikleri, patoloji
sonuglari retrospektif olarak degerlendirildi.

Bulgular: Hastalarin 3884l (%74,6) kadind!. Patoloji raporlarinda 102
(%1,95) olguda pre-malign ve malign lezyonlar oldugu tespit edildi.
Metaplazi kadinlarda anlamli olarak daha fazla iken, displazi ve kanser
gelisimi arasinda cinsiyete gére anlamli bir fark bulunamadi. Safra
kesesi tagl metaplazi gelisiminde bir risk faktori olarak bulundu. Safra
kesesi duvar kalinlasmasinin ve ileri yasin safra kesesi kanseri gelisimi
icin en dnemli risk faktorleri oldugu tespit edildi.

Sonug: Metaplazi gelisiminde kadin cinsiyet ve tas varligi 6nemli
faktorlerdir. Ultrasonografide safra kesesi duvar kalinlasmasi, ileri yas,
safra kesesinde tagi varligi kanser gelisiminde en énemli faktérlerdir.
Kolesistektomi, ileri yasta safra kesesi tasi olan hastalarda kanser
gelisimini &nlemek icin en etkili yontem olarak akilda tutulmalidir.

Anahtar Sozciikler: Safra kesesi kanseri, safra kesesi tasi, malignite
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Introduction

Gallbladder cancer (GBC) is the sixth most common
cancer of the gastrointestinal system, with a worldwide
annual incidence of 2.2 per 100.000 and 5-year mortality
rate of 90%-95% (1,2).

Adenomatous polyps, porcelain gallbladder, high
body mass index and obesity, chronic inflammation due
to Salmonella and Helicobacter infections, smoking,
pancreaticobiliary junction anatomy abnormality, primary
sclerosing cholangitis, female sex, gallbladder stones,
ethnicity, ulcerative colitis, adenomyomatosis, and age >65
are known risk factors for the development of GBC (3,4).

Clinical presentation may not be differentiated from
cholelithiasis or cholecystitis, and most patients are
diagnosed at the time of surgery or during postoperative
histologic examination.

Accepted treatment strategy for Tis (in situ carcinoma)
and T1a (tumor invasion to lamina propia) GBC is simple
cholecystectomy (5). Cholecystectomy with regional
lymph node dissection and wedge resection of the
gallbladder bed with 3 cm margins is recommended for
more advanced tumors because of the possibility of micro-
metastases (6).

The present study aimed to investigate the association
of incidentally detected GBC with premalignant lesions of
the gallbladder.

Methods

In this retrospective study, 5206 patients, who
underwent cholecystectomy in the department of general
surgery at Bursa State Hospital between 2012 and 2015,
were evaluated. The patients were analyzed according
to demographic data and pathological reports. Age, sex,
malignant lesions, premalignant lesions, stone presence
and ultrasonography reports were evaluated. The study
protocol was approved by the Ethics Committee of istanbul
Okan University, istanbul (no: 94, date: 09 May 2018).

Statistical Analysis

SPSS for Windows 23.0 (SPSS Inc., Chicago, IL, USA)
was used for statistical analysis. Mean and standard
deviation of numerical data were used in the study, and
frequency and ratio were used in the presentation of
categorical data. A chi-square test was used for categorical
data, and ROC curve analysis was used to determine the
predictive value of age and sex in the development of GBC.
A p value of less than 0.05 was considered statistically
significant.

Results

Of 5206 patients, 3884 (74.6%) were female and
1322 (25.4%) were male (male-to-female ratio=3:1),
mean age was 52.81+14.15 years. Pathological reports

showed premalignant and malignant lesions (metaplasia,
dysplasia, or carcinoma) in 102 (1.95%) patients. The
prevalence and mean age for premalignant and malignant
lesions are shown in Table 1.

ROC curve analysis for age of the patients showed that
the predictive value of advancing age was the highest for
the development of GBC (AUC=0.760, p<0.001) (Table 2).

Metaplasia was significantly more common in
females (male-to-female ratio=3:10, p=0.022), whereas
no significant relationship was found between sex and
dysplasia (male-to-female ratio=8:10, p=0.167) and
between sex and carcinoma (male-to-female ratio=7:10,
p=0.173).

Presence of gallbladder stones was a risk factor for the
development of metaplasia and carcinoma, however, it
did not have an effect on the development of dysplasia
(Table 3).

Table 1. Prevalence and mean age for premalignant and
malignant lesions of the gallbladder
Lesion n=102 (%) Age (mean * SD) years
Metaplasia 74 (64%) 54.18+13.5
Dysplasia 11 (9%) 54.63+14.2
Carcinoma 17 (15%) 70.79£10.1
SD: Standard deviation
ROC Curve
1.0 I_‘-J
0.8+
3. 0.6
2
=
N 044
c 0.4
[}
n
0.2+
0.0 T T T T
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Table 2. Age and gallbladder cancer predictive value

Area Standard Asymptomatic Confidence interval
error Sigb
Lower Upper
bound bound
0.760 | 0.067 0.000 0.630 | 0.891

b: Predictive value of age for the development of GBC
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Ultrasonography (US) results of 95 patients were
evaluated (data of seven patients were missing) according
to the thickening of the gallbladder wall and size and
number of gallbladder stones. Increased thickening of
the gallbladder wall was significantly more common in
patients with GBC compared to metaplasia and carcinoma
(Table 4).

Seventeen patients had the diagnosis of gallbladder
carcinoma (0.32%). Of 17 carcinomas, 13 (76.4%) were
in the corpus of the gallbladder and five had cystic duct
invasion. Five were at the in situ stage (Table 5). All patients
with cystic duct invasion had perineural and vascular
infiltration. Overall survival of the patients with cystic duct
invasion was 15.2+8.98 years.

Discussion

GBC is the twentieth most common cancer, and it
is the most common cancer of the biliary tract, with
178.801 new cases and 142.823 deaths recorded in

females and males in Chile between 2003 and 2007
was 17.1% and 7.3%, respectively (7). Geographical
variations may affect the GBC incidence. The disease
is more frequent in Central and South America which
may be related to widespread Salmonella infection and
aflatoxin B contamination in dried Capsicum annuum
L. (or red chili peppers). Zhang et al. (8) reported that
0.19% of 10.466 patients who underwent laparoscopic
cholecystectomy between 1999 and 2007 in China
were diagnosed with GBC (Table 6) (8). Different
incidence rates may be attributed to variations in
ethnicity, geography, socioeconomic background, race
and eating habits. In addition, inadequate preoperative
examination in less developed countries may be the
reason for this variation.

GBC is detected incidentally in 0.1%-0.3% of all
cholecystectomies. In the present study, the incidence
of incidentally diagnosed GBC was 0.32%. Selective
histopathological examination is recommended by some

2012 (2). Approximately 65% of GBC cases occur in : T : : :
. . . Table 5. T stage, size, localization, histological subtype, cystic
less developed countries. Chile has the hlgheSt rate duct invasion and survival time of 17 gallbladder cancer
of GBC incidence, followed by Bolivia. lzarzugaza patients
et al. (7) reported that the GBC incidence among c _
- | 8 8
o E |8 22085 52§
Table 3. Risk factors associated with gallbladder stones in o > = = s S % 8 3 2 E @
thological results @ 3 |» | N |8 ] [ 5%
e S |6 - |> | S T2 83 BEC
Variables Gallbladder stone
No Yes p-value 1 M | Tis | 30 | Corpus | AC No Unknown
Metaplasia 35 39 oot 2 F | T3 | 40 | Fundus | AsC | No 6
Dysplasia carcinoma 12 16 ' 3 F | T4 | 17 | Corpus | AC | Yes 2
Dysplasia 12 0 GOEE 4 F [ Tis | 4 | Corpus | AC | No Alive
Metaplasia carcinoma 35 56 5 F T4 24 | Corpus AC Vs 22
Carcinoma 1 16
0.001 6 M | T4 | 31 | Corpus | AC | Yes 10
Dysplasia metaplasia 47 39
7 F [ Tis | * | Corpus | AC | No Deceased’
8 F [ Tis | * | Corpus | AC | No Alive
Table 4. Comparison of malignant and premalignant lesions of . * AC ’
the gallbladder according to ultrasonography features 9 e SCIfED A A
. AC )
US results Metaplasia | Dysplasia | Carcinoma | p-value 10 | M | Ts | * | Corpus No Alive
. Yes | 20 1 6 11 F [ Tis | * | Corpus | AC | No Alive
£
= 0.3 12 | M | T4 | 25| Corpus | AC | Yes 19
Sw | No | 49 8 11
Ss 13 M | T4 | 25 | Fundus | AC | No 26
o 14 | F | T1 | 3 | Fundus | AC | No Unknown”
o £ |Yes |6 1 12
w_ ¢ AC
s g 8 0.0001 15 F T4 | 30 | Corpus Yes 23
P [Z}
2cE| No |63 8 5 16 | M| T4 | 21 | Corpus | AC | No 4
° 17 F T1 2 Fundus | AC No Alive
-;E-g L= e ! 12 0.78 *: No information in pathology report, ": No information about patient
= =} : status, T: Died, unrelated to gallbladder cancer, AC: Adenocarcinoma, AsC:
=79 No 28 8 5 Adenosquamous carcinoma, F: Female, M: Male
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authors (9,10). However, Jha et al. (11) advocated
for standard histopathological examination. They
found that 9 of 20 GBC cases showed no evidence
of GBC in macroscopic examination. In addition,
standard histopathological examination of specimens
is recommended by the Royal College of Pathologists
(12). A significant pathology may be found with normal
gross examination, however, most GBC specimens
demonstrate the same morphologic features with
thickened and fibrotic walls, mucosal ulceration and
nodular mucosa.

Only 30% of patients are suspected of having GBC
before gallbladder surgery, and 15%-25% of them are
eligible for surgical treatment (1). Expert consensus and
the National Comprehensive Cancer Network guidelines
recommend simple cholecystectomy for Tis and T1a
GBC. For T1b or higher-grade tumors, the guidelines
recommend cholecystectomy with radical liver resection,
portal lymphadenectomy and resection of the common
bile duct, if necessary, to obtain RO resection (13). Over
the past decades, surgical mortality has decreased, and
extended resection of the gallbladder and liver segment
4b-5 has resulted in improved survival. Surprisingly,
Kasumova et al. (1) revealed that simple cholecystectomy
with adjuvant therapy has an advantage over extended
surgical resection of the gallbladder and liver bed.
Although further studies are needed on this subject,
the rarity of this disease hampers the performance of
prospective studies.

In the present study, premalignant and malignant
lesions of the gallbladder were more frequently
observed in females, but female sex was a significant

Table 6. Studies assessing gallbladder cancer incidence
Studies Duration Place Sample GBC
size incidence

(%)

Zhang et 1999-2007 China 10466 0.19

al. (8)

Glauser et 1994-2004 Switzerland 30960 0.28

al. (34)

Antonakis 1990-2000 Greece 5539 0.19

et al. (35)

Yiet al. 1992-2009 China 14037 0.17

(36)

Koshenkov 1996-2011 USA 26572 0.25

et al. (37)

Genc V et 1999-2010 Turkey 5164 0.09

al. (38)

Present 2012-2015 | Turkey 5206 0.32

study

GBC: Gallbladder cancer
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risk factor only for the development of metaplasia and
not for the development of GBC. Although GBC was
more frequently observed in females, female sex was
not identified as a significant risk factor in our study,
different from the data in the literature (7,14,15).
The limited number of GBC cases in our study may
be the cause of this difference. Female sex hormones
may be linked to the development of premalignant
and malignant lesions of the gallbladder. Estrogen
increases the secretion of xenobiotics and cholesterol.
Progesterone also impairs contractility of the gallbladder
and prolongs gallbladder residence time of bile (16).
However, further studies are needed on this subject.

Advanced age is another known risk factor for the
development of GBC (17). Consistent with data in the
literature, our study found that advanced age was the
most important risk factor for the development of GBC
(Table 2). Ahn et al. (18) found that an age 65 years or
older was the only independent predictor of GBC. In a
study by Hundal and Shaffer (19), metaplasia, dysplasia
and carcinoma transformation in GBC was thought to
have developed over a span of 5-15 years (19). Consistent
with the findings of Hundal and Shaffer (19), we found
that the mean age of GBC diagnosis (70.79+10.1) was
almost 15 years greater than the mean age of diagnosis
for metaplasia and dysplasia (54.18+13.5 and 54.63+14.2,
respectively) (Table 1). Neoplastic cascade of metaplasia-
dysplasia-carcinoma requires many years to develop, and
this may be the reason for the higher incidence of GBC in
elderly patients.

Gallstones are a well-known potential risk factor for
GBC, with an 8.3% higher risk in patients with gallstones
than in the general population (20). GBC develops in
only 0.2%-3% of all patients with cholelithiasis (4),
but gallbladder stones are present in 90% of patients
with GBC (21). Waghmare and Kamat (22) reported
that gallstones had a strong association with GBC. Jha
et al. (11) also reported that GBC was associated with
gallstones in 14 of 20 patients. A cohort study by Ryu
et al. (23) also showed that gallstones were associated
with increased risk of mortality in GBC. Shaffer argued
that patients with gallstones larger than 3 cm had a 4%
risk of developing GBC over 20 years (24). Hamdani et
al. (25) reported that 86% of 198 patients diagnosed
with GBC between Jan 2004 and Dec 2011 had
gallstones. They supported this association by reporting
that the routine scenario for GBC was elderly women
with gallstones. De Aretxabala et al. (26) reported that
53 of 54 patients with resectable GBC presented with
gallstones. Gallstones and chronic inflammation caused
by gallstones have the potential to create metaplasia, and
it was demonstrated that metaplasia in gallbladder can
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cause the development of dysplastic epithelium, which
plays a role in the development of GBC (27). Wistuba
and Gazdar (28) proposed multi-step pathogenesis of
gallbladder cancer from gallstones to carcinoma that
may take over 20 years. A review article by Shrikhande
et al. (29) supports prophylactic cholecystectomy
in patients with cholelithiasis in populations having
a higher GBC incidence. However, some authors
argue against gallstones as a potential cause of GBC.
Maringhini et al. (30) reported that only five (0.19%)
of 2583 patients with gallstones developed GBC. Thus,
an overall cumulative GBC incidence was found to be
1% for 20 years after the initial diagnosis of gallstone in
patients who did not undergo cholecystectomy. An old
but valuable study by Comfort et al. reported that only
1% of silent gallstone patients developed GBC (31).
Acalculous GBC cases are another source of debate.
Gallbladder polyps, parasites or cholestasis are thought
to be the reason for acalculous GBC. Literature data is
far from establishing a causative role for cholelithiasis
in the development of GBC. Most authors support the
relationship between gallstones and GBC, but low GBC
incidence in patients with cholelithiasis raises suspicion
about this hypothesis. In our study, the presence
of gallstones was found to be a risk factor for the
development of metaplasia and carcinoma (Table 3).

Gallbladder wall thickening is a sign of inflammation
that can be determined by ultrasonography. In
ultrasonography, gallbladder carcinoma may also present
with generalized mural thickening replacing gallbladder
lumen. In our study, gallbladder thickening detected
by ultrasonography was more frequent in carcinoma
cases than in metaplasia and dysplasia cases (Table 4).
Gallbladder wall thickening may be a warning sign for
GBC in patients with epidemiological and genetic risk
factors.

Adenocarcinoma is the most frequent subtype of
gallbladder carcinomas with an incidence of 95%. It
is mostly located in the fundus (60%), corpus (30%)
and neck (10%) of the gallbladder (24). Epidermoid
carcinoma and adenosquamous carcinoma are other
rare subtypes. The most common histological subtype of
adenocarcinoma is unspecified type (87.7%), followed
by papillary (6.9%) and mucinous adenocarcinomas
(3.8%) (25). Of the 17 cases reported by us, 16 had
unspecified subtype adenocarcinoma (94.2%) and one
had adenosquamous carcinoma (5.8%). In contrast
with the literature, the most common location of
carcinoma in our case series was the corpus of the
gallbladder (Table 5). Consistent with our findings,
Hamdani et al. (25) reported that the corpus was the
most common location (25). In their study including
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437 patients with GBC, Shindoh et al. (32) categorized
the tumors as peritoneal-surface localized and hepatic-
surface localized. They revealed that peritoneal-surface
carcinomas had better prognosis. The reason for
different location of GBC may be the limited number of
GBC cases in this study.

In a study by Nakata et al. (33), cystic duct invasion
was associated with poor prognosis because of high
incidence of concomitant perineural invasion and lymph
node metastasis. Consistent with the study by Nakata
et al. (33), in our study, five of seven T4 stage cases
had cystic duct invasion and all had perineural and
vascular infiltration. Overall survival of these patients was
15.2+8.98 years (Table 5). Patients without cystic duct
invasion had better survival rates (six patients survived).
However, the difference in survival between patients
with and without cystic duct invasion is not significant.
The limited number of GBC cases in our study may be a
reason for this result.

Conclusion

GBC is one of the deadliest cancers, with a short
life expectancy from the time of diagnosis. It is difficult
to make a preoperative diagnosis of this cancer, and
the definitive treatment is surgery. GBC should be
considered particularly in individuals in the high-risk
group/population, with genetic predisposition and
with an increase in gallbladder wall thickening on
ultrasonography and in elderly patients with gallstones.
Cholecystectomy should be considered as the most
effective method to prevent the development of
cancer in patients of advancing age and females with
gallbladder stones. The limitations of the present study
include its retrospective nature and limited number of
patients with GBC. Further scientific studies are needed
to identify risk factors, improve early diagnosis and
minimize the mortality rate of GBC.
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Abstract

0z

Aim: We aimed to evaluate the effect of different parameters on
survival in patients with gastric adenocarcinoma who underwent D2
lymph node dissection with more than 15 lymph nodes.

Methods: A total of 1671 patients with gastric adenocarcinoma,
who underwent curative gastrectomy and had more than 15 lymph
nodes dissected between January 2001 and January 2015, were
retrospectively evaluated. A hundred and fortysix patients were
included in the study.

Results: The mean follow-up period was 24 (12-102) months and the
mean survival time was 818.80+692.42 (66-3065) days. Gender, age,
lymphovascular invasion and perineural invasion, tumor differentiation
and histology were not found to have a statistically significant effect
on overall survival. Length of hospital stay, tumor location, extent of
surgery, chemotherapy, tumor stage (T category), total number of
harvested lymph nodes, number of metastatic lymph nodes, lymph
node status (N status), percentage of lymph node positivity, metastatic
lymph node ratio and stage were found to have a statistically significant
effect on overall survival.

Conclusion: Having distally located tumor, having chemotherapy,
higher total number of harvested lymph node and lower N category
were better prognostic factor for overall survival in gastric cancer
patients having curative resection with more than 15 lymph nodes
harvested.

Keywords: Gastrectomy, lymph nodes, prognosis, survival

Amag: Mide adenokarsinomu nedeniyle 15'ten fazla lenf nodu ¢ikarilan
ve D2 lenf nodu diseksiyonu yapilan hastalarda farkli parametrelerin
sagkalima olan etkisininin degerlendirmesi amaglanmistir.

Yontemler: Ocak 2001 ve Ocak 2015 yillari arasinda 3. basamak tedavi
merkezimizde 15 lenf nodundan daha fazla lenf nodu ¢ikarilan kiratif
gastrektomi uygulanan 161 mide adenokarsinomali hasta retrospektif
olarak incelendi ve uygun 146 hasta detayli olarak degerlendirildi.
Bulgular: YUz kirk alti hastanin medyan takip slresi 24 (12-102) ay
olarak saptanmisti. Medyan sagkalim siresi 818,80+692,42 (66-
3065) giin olarak saptanmistir. Cinsiyet, yas, lenfovaskuler invazyon ve
perindral invazyon durumu, timar derecesi ve histolojisi genel sagkalim
bakimindan istatistiksel olarak anlamli bulunmamistir. Hastanede yatis
stresi, timorin yerlesim yeri, yapilan cerrahinin genisligi, kemoterapi,
T evresi, ¢ikarilan lenf nodu sayisi, metastatik lenf nodu sayisi, N
evresi, PNP MLR ve evre genel sagkalimda istatistiksel olarak anlamli
saptanmistir.

Sonug: On bes lenf nodundan daha fazla lenf nodu ¢ikarilan ve kuratif
rezeksiyon yapilan hastalarda, timoriin distal yerlesimli olmasi, adjuvan
kemoterapi verilmis olmasi, daha fazla lenf nodu ¢ikarilmis olmasi ve N
evresinin diistik olmasl iyi prognostik faktor olarak saptanmistir.
Anahtar Sozciikler: Gastrektomi, lenf nodlari, prognoz, sagkalim
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Introduction

Lymph node status is an important indicator of
survival in patients with gastric adenocarcinoma (GA)
(1). Despite the fact that malignant cells are limited to
mucosa and submucosa regardless of lymph node status
in early gastric cancer, the predisposing factors for lymph
node metastasis are still investigated for providing better
outcome and survival rate (2). Since early GA has good
prognosis, routine screening is not performed in most
countries, therefore, GA is usually diagnosed at advanced
stage. Surgical team is mostly unaware of the exact
lymph node status in GA patients preoperatively despite
imaging studies. Multiple factors, such as extent of node
dissection and experience of the pathologist may affect
the pathological lymph node status in patients with GA
(1). Generally, dissection of 16 or more regional nodes
is recommended to determine the correct nodal status,
but this is not a strict surgical criterion (1). Some studies
reported that D2 dissection, compared to D1 dissection,
and dissecting more than 15 lymph nodes were favorable
for optimal surgical outcome (3,4). Retrieval of less than
15 lymph nodes is considered an inadequate surgery and
lymph node ratio is supplemental for nodal staging (3).

In this study; we aimed to evaluate the effect of
different nodal systems on survival in patients with GA
who underwent D2 lymph node dissection with more
than 15 lymph nodes harvested.

Methods

The study was approved by Clinical Research Ethics
Committee of Mersin University (no: 2016/185). Informed
consent was not obtained from the patients due to the
retrospective nature of the study. This retrospective
study evaluated GA patients who underwent curative
gastrectomy in our tertiary care center from January
2001 to January 2015. Only the resectable tumors arising
from the gastric mucosa and tumors that arise from the
first cranial 5 cm of gastric mucosa without crossing the
esophagogastric junction were included. Patients with
metastatic tumors, patients who underwent palliative
interventions, patients having gastric cancer other than
adenocarcinoma and patients with dissection of fewer
than 16 lymph nodes were excluded from the study. One
hundred and sixty-one patients who fulfilled the inclusion
criteria were enrolled. Fifteen patients were also excluded
from the study due to death within 30 days after surgery
(5). The remaining 146 patients were evaluated in detail
for survival. No patients had known metastatic disease,
ascites and neoadjuvant chemoradiotherapy. All surgeries
were performed by the same surgical team. Adjuvant
chemotherapy indication (combination of 5-fluorouracil
with cisplatin, docetaxel or none) was decided by the
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multidisciplinary council (department of general surgery,
medical oncology, gastroenterology, pathology and
radiology) for each patient.

Patients’ data were collected from the database. The
patients were evaluated with regard to age, gender, site
and size of the tumor, extent of gastrectomy, complications
of the surgery, stage and grade of the tumor, nodal
staging according to different nodal evaluation systems,
and presence of adjuvant chemotherapy. Effects of these
variables on survival were investigated.

All the patients underwent endoscopy to determine
the location of the tumor and pathological samples
were collected preoperatively; either computed
tomography scan or magnetic resonance imaging were
mainly performed to determine the stage after the
pathological diagnosis. Primary tumor site was defined
as “distal 1/3", "middle 1/3", “proximal 1/3" and “linitis
plastic”. Extent of the surgery was decided according
to tumor location; subtotal gastrectomy was performed
with safety margin, especially for distal tumors. Total
gastrectomy was mostly performed in all proximal-
middle location tumors and linitis ones. Addition of
“splenectomy” to the procedure was performed due to
extent of surgery or iatrogenic laceration. The tumors
were divided according to their grade and type into 3
categories: well-differentiated, moderately-differentiated
and poorly differentiated/signet-ring cell type’. Status
of lymphovascular invasion (LVI) and perineural invasion
(PNI) were also evaluated. T stage was defined/redefined
(6). For nodal evaluation, different lymph node staging
systems were used. Total number of harvested lymph
nodes and metastatic ones were calculated separately.
N stage was defined according to the 8th edition of the
Tumor, node and metastasis classification (6). Secondly,
the number of metastatic lymph nodes and the total
number of harvested lymph nodes were calculated and
the ratio of metastatic to total retrieved nodes (MLR)
was categorized as “MLR 0 (0%)”, "MLR 1 (1-5%)",
“MLR 2 (6-10%)", “MLR 3 (11-20%)", “MLR 4 (21-30%)"
and "MLR 5 (>30%)" (7). Finally, percentage of node
positivity (PNP) was defined as “PNP 0 (0%)”, “PNP 1 (1-
20%)", “PNP 2 (21-50%)" and “PNP 3 (>50%)" (3). Stage
(1a, 1b, 2a, 2b, 3a, 3b and 3c) was also evaluated for
survival analysis. Mortality information was confirmed
via the Central Civil Registration System.

The patients were mainly evaluated by physical
examination, chest X-ray (semi-annually), abdominal
computed tomography (semi-annually) and upper
endoscopy (annually) in the control visits. Follow-up
visits were scheduled at three-month intervals for the
first two years, six-month intervals for the third to fifth
postoperative years, and once a year there after.
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Statistical Analysis

Data were summarized as mean + standard deviation,
numbers (n), percent (%), minimum and maximum.
Categorical variables were evaluated via a chi-square
test and likelihood ratio. Student’s t-test and the Mann-
Whitney U test were used for continuous variables. We
used Kaplan-Meier curves and log-rank test to estimate
1-year, 3-year and 5-year survival rates and Cox regression
to investigate the univariate and multivariate effects of
different parameters on overall survival time. Significant
cut-off values for the total number of harvested lymph
nodes and metastatic lymph nodes were obtained by
calculating the ROC curve. Statistical 13.3 Software was
used for statistical analysis. A p value of less than 0.05 was
considered statistically significant.

Results

The operative mortality rate was 9.3% (15/161). The
mean follow-up period for the 146 patients was 24 (12-102)
months. Gender and age had no statistically significant
effect on survival (Table 1). Parameters affecting survival
are documented in detail in Table 1 and Table 2. Twenty-
one (14.4%) patients had complication with prolonged
hospital-stay due to mainly major wound infection, leakage,
pulmonary disease and cardiac problems. Splenectomy
was added to gastrectomy in 39 (26.7%) patients. Twenty-
three (15.8%) patients had signet-cell histology. Signet-cell
histology and poorly differentiated tumors were found in
68 (46.6%) patients. Both LVI and PNI positivity were seen
in 103 (70.5%) patients. 108 (74%) patients had adjuvant
chemotherapy. Most of the patients had advanced disease:
T3-4 (71.9%), N2-3 (70.6%) and stage 3 (65.1%). The
mean survival time was found to be 818.80+692.42 (66-
3065) days. 1-year, 3-year and 5-year survival rates were
65.1%, 39.7% and 30.8%, respectively.

Overall Survival

Gender, age, differentiation of tumor and LVI and PNI
statuses were not found to have a statistically significant
effect on overall survival. In univariate analysis, it was
observed that the total number of harvested lymph nodes
and metastatic lymph nodes, length of hospital stay, tumor
location, surgery type, preserving spleen, T staging, N
staging, PNP MLR, stage and adjuvant chemotherapy had
a statistically significant effect on overall survival (Table
1). In multivariate analysis, having distal tumor, having
chemotherapy, higher number of total harvested lymph
nodes and lower N stage were found to have a statistically
significant effect on overall survival (Table 2).

Discussion

In our study, we found that gender, age and
differentiation of tumor were not found to have a
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statistically significant effect on survival (Table 1). In
multivariate analysis, having distal tumor location, having
adjuvant chemotherapy, higher number of the total
harvested lymph nodes and lower N status were found
to have a statistically significant effect on survival (Table
2).

Gastric cancer is the fifth most common malignancy
and third-leading cause of cancer-related death worldwide
(8). Surgery is the main treatment modality (8,9). Besides
a successful surgery, some clinicopathologic factors, such
as lymph node status and presence of advanced tumor
were also found to take a role in long-term prognosis
for GA (10). Lymph node status is one of the most
important predictor of survival in GA, whereas a cut-
off point for the total number of harvested lymph node
during surgical dissection has not been found to estimate
the postoperative prognosis in previous studies (1,8,9).
Chen et al. (9) reported that the number of lymph nodes
harvested was mainly dependent on the surgeon’s
technigue and pathologist’s experience; the main problem
was staging of GA according to the number of harvested
lymph nodes. Dissection of more than 15 lymph nodes is
recommended to prevent the false down-staging (9). We
included patients with at least 16 lymph nodes harvested
in this study. We found that harvesting more than 33
lymph nodes had statistically significant effect on overall
survival (Table 3).

Survival

When survival rates of GA were investigated in our
study, we found 1-, 3- and 5-year survival rates of 65.1%,
39.7% and 30.8%, respectively. Kim et al. (10) declared
that majority of deaths (70.5%) occurred within the
first 2 years after gastrectomy and also declared that
1-, 3- and 5-year survival rates were 75.1, 48.1 and 37,
respectively, similar with our results (10). Reported results
demonstrated that there was a great variation for 5-year
survival of GA, ranging from 5% to 90% depending on the
extent of the disease, tumor and patient-related factors
(10-18).

Tumor Location and Treatment

Patients with distal tumor location and subtotal
gastrectomy had better prognosis in our study. Only
five patients with distally located tumors had total
gastrectomy to have negative margin, most of patients
with distal tumor (94%) had subtotal gastrectomy.
Distal tumor location and/or subtotal gastrectomy are
still controversial prognostic factors for GA. Distal tumor
location and resection with subtotal gastrectomy were
similarly demonstrated to be better prognostic factors
with our study results (1,9,19). In multivariate analysis,
prognostic effect of having distal tumor location was
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Table 1. Univariate analysis of prognostic factors in patients with gastric adenocarcinoma undergoing curative gastrectomy with
harvested 16 and more lymph nodes

n=146 (%) Mean * SD (range) Hazard %95 CI p
ratio value
Gender

Male 98 (67.1) - 1 -

Female 48 (32.9) - 1.028 0.684-1.545 0893
Age (year) 62.57+12.14 (32-70) 1.005 0.988-1.022 0.536
Length of hospital stay (day) 11.45£6.95 (6-66) 1.049 1.022-1.077 <0.001
Location

Distal 1/3 83 (56.8) - 1

Middle 1/3 46 (31.5) - 0.616 0.255-1.488

Proximal 1/3 13 (8.9) - 1.879 0.975-3.624 <0.001

Linitis 4(2.7) - 8.429 2.977-23.871
Surgery

Subtotal gastrectomy 78 (53.4) - 1 -

Total gastrectomy 68 (46.6) - 2.787 1.868-4.158 <0.001
Splenectomy

Not performed 107 (73.3) | - 1 -

Performed 39 (26.7) . 2.140 1.412-3.243 <0.001
Grade and histology

Well 25(17.1) - 1 -

Moderately 53 (36.3) . 0.971 0.553-1.705 0.994

Poor or signet cell 68 (46.6) - 0.974 0.566-1.676
LVI/PNI

Both negative 23 (15.8) - 1 -

LVI positivity 12 (8.2) - 1.630 0.624-4.257

PNI positivity 8 (5.5) . 1.677 0.514-5.470 0.206

Both positive 103 (70.5) | - 1.985 0.995-3.958
Chemotherapy

Yes 108 (74) - 1 -

No 38 (26) . 1.768 1.1482.724 001
T stage

1 10 (6.8) - 1 -

2 31(21.2) - 3.356 1.013-11.118

3 70 (47.9) - 3.412 1.065-10.928 0.049

4a 15 (10.3) - 3.559 1.132-13.315

4b 20 (13.7) - 3.672 1.161-17.412
Total harvested lymph nodes (number) - 31.14+£13.41 (16-84) 0.972 0.954-0.990 0.002
Metastatic lymph nodes (number) - 8.04+8.44 (0-39) 1.033 1.012-1.054 0.002
N stage

0 25(17.1) . 1 =

1 18 (12.3) - 1.100 0.442-2.736

2 32 (21.9) - 2.557 1.260-5.188 0.006

3a 49 (33.6) - 2.875 1.4735.612

3b 22 (15.1) - 2.903 1.332-6.328




Berkesoglu et al. Factors Affecting Survival in Gastric Cancer

Table 1. Continued
n=146 (%) Mean £ SD (range) Hazard %95 CI p
ratio value
PNP (%)
0.0 26 (17.8) 1
1.1-20 44 (30.1) 1.493 0.756-2.950
<0.001
2.21-50 55 (37.7) 2.505 1.318-4.761
3.>51 21(14.4) 3.764 1.814-7.807
MLR
0.0 26 (17.8) 1
1.0.01-0.05 13(8.9) 0.875 0.308-2.487
2.0.06-0.10 9 (6.2) 0.629 0.177-2.228
<0.001
3.0.11-0.20 22 (15.1) 2.467 1.191-5.110
4.0.21-0.30 26 (17.8) 2.149 1.059-4.359
5.>0.30 50 (34.2) 3.473 1.808-6.670
Stage
1 12 (8.2) 1
2 39 (26.7) 2.536 0.884-7.272 0.015
3 95 (65.1) 3.742 1.360-10.294
LVI: Lymphovascular invasion, PNI: Perineural invasion, PNP: Percent of node positivity, MLR: Metastatic lymph node ratio, SD: Standard deviation, Cl: Confidence interveral

more prominent than subtotal gastrectomy (p=0.018
vs 0.306). On the contrary, some studies claimed that
organ preserving surgery had an unfavorable effect
(20,21). Additional splenectomy during total/subtotal
gastrectomy has been shown to have no effect on
prognosis of GA (22,23). In this study, it was found
that spleen-preserving surgery was associated with
improved survival (Table 1). Poor prognosis due to
adding splenectomy to the surgery may be associated
with increased morbidity. However, preserving spleen
had no prognostic effect on survival in multivariate
analysis (Table 2). According to our study results, routine
splenectomy was not necessary during gastrectomy
unless the spleen is primarily affected by the tumor. The
effect of chemotherapy on the GA prognosis remains
controversial. Some studies reported that adjuvant
chemotherapy had no effect on survival, whereas a
recent literature review presented favorable effects
of additional adjuvant chemotherapy (1,7,24,25).
According to our study results, additional adjuvant
chemotherapy seems to be a favorable prognostic factor
for survival. Furthermore, chemotherapy was found to
be a favorable prognostic factor in multivariate analysis.

Pathologic Features

Signet-cell  histology and poorly-differentiated
tumors were found in 68 (46.6%) patients. The results
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of the studies concerning the relationship between
grade and survival of patients with GA are challenging.
Chen et al. (9) and Kim et al. (10) reported that poorly-
differentiated histology and signet-cell type were poor
prognostic factors. Biondi et al. (1) reported lower
survival rate in grade 3 (poorly differentiated) and linitis
plastica groups (five-year survival rate 58.6 and 42.5%,
respectively). On the contrary, we found no statistically
significant relationship between tumor grade-histology
and survival time, similar with some studies (7,19,21).
When we evaluated in detail, patients with poorly-
differentiated tumors and well-differentiated tumors
had similar node-negativity rate (16.2% and 17.9%,
respectively). However, patients with worse tumor
histology had advanced N status (p=0.031), 31 of 78
(39.7%) patients with well or moderately differentiated
tumors had N3 status, 40 of 68 (58.8%) patients with
signet-cell histology and poorly differentiated tumors
had N3 status. Taghavi et al. (26) declared that when
adjusted for stage, signet ring cell did not portend a
worse prognosis. The extensiveness of the tumor with
lymph node metastasis may be a more important
prognostic factor rather than tumor histology and
grade according to our study results. LVI-PNI positivity
was associated with survival in some studies (10,23,27).
On the contrary, LVI-PNI positivity was not found to be
associated with poor prognosis in our study.
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Table 2. Multivariate analysis of prognostic factors (overall survival) in patients with gastric adenocarcinoma undergoing curative
gastrectomy with harvested 16 and more lymph nodes

n=146 Mean * SD (range) Wald df Hazard %95 ClI p
statistic ratio value
Length of hospital stay (day) - 11.45£6.95 (6-66) 0.015 1 0.998 0.961-1.036 0.904
Location - - 10.118 3 - -
Distal 1/3 83 (56.8) - - - 1 -
Middle 1/3 46 (31.5) | - - - 0.369 0.132-1.031 | 0.018
Proximal 1/3 13 (8.9) - - - 1.230 0.463-3.263
Linitis 4(2.7) - - - 7.191 1.904-27.161
Surgery - - 1.622 1 - -
Subtotal gastrectomy 78 (53.4) - - - 1 - 0.203
Total gastrectomy 68 (46.6) - - 0.573 0.258-1.270
Splenectomy - - 1.047 1 - -
Not performed 107 (73.3) | - - - 1 - 0.306
Performed 39 (26.7) 1.552 0.836-2.884
Chemotherapy - - 21.525 1 - -
Yes 108 (74) - 1 - <0.001
No 38 (26) - - - 3.781 2.192-6.523
T stage - - 3.469 1 - -
1 10 (6.8) - - - 1 -
2 31(21.2) - - - 3.839 1.130-13.041
0.325
3 70 (47.9) - - 6.659 1.340-33.078
4a 15 (10.3) - - - 5.585 1.035-30.144
4ab 20(13.7) | - - = 6.843 1.415-35.601
Total harvested lymph nodes (number) | - 31.14+13.41 (16-84) 12.466 1 0.963 0.945-0.981 <0.001
Metastatic lymph nodes (number) - 8.04+8.44 (0-39) 3.184 1 1.028 0.997-1.059 0.074
N stage - - 10.929 1 - -
0 25(17.1) | - - = 1 -
1 18 (12.3) - - - 0.150 0.035-0.636
0.027
2 32 (21.9) - - 0.810 0.810-5.982
3a 49 (33.6) - - - 1.421 1.421-21.545
3b 22 (15.1) - - - 1.383 1.383-20.043
Stage - - 2.367 2 - -
1 12 (8.2) - - - 1 -
0.306
2 39 (26.7) - - - 0.707 0.164-3.048
3 95 (65.1) - - - 0.337 0.045-2.528

SD: Standard deviation, Cl: Confidence interveral
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Stage

In this study, lower stage was found to be associated
with better survival (Figure 1). Stage and status of T
and N were valuable parameters for survival (Table 1).
Tumor detection in an early stage has been shown to
be a very important prognostic factor (28). We also
found the favorable prognostic effect of early stage on
nodal status. The results of other studies demonstrated
that patients with early stage tumors had statistically
significantly higher survival rates, similar with our study
results (7,23).

Nodal Status

In our study, we found that higher total number
of harvested lymph nodes and lower number of
metastatic lymph nodes had favorable effects on
survival. Harvesting more than 33 lymph nodes provide
beneficial effects on survival (Table 3). Some studies
also reported that MLR was a determinant factor for
survival (29). We included patients with more than 15
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Figure 1. Lower stage was correlated with better survival

lymph nodes to prevent inaccurate surgery criticism
or down-staging effect. In multivariate analyses,
among the nodal parameters, higher total number of
harvested lymph nodes and lower N stage were found
to be favorable prognostic factors for survival (Table 2).
When we evaluated the effect of MLR and PNP on
survival, we observed that higher MLR and higher PNP
were statistically significantly worse prognostic factors
for survival. Lee et al. (7) similarly reported that five-year
survival decreased significantly with increasing MLR (7).
Siewert et al. (30) declared significant deterioration of
the prognosis on survival for stage Il GA when more
than 20% of the removed lymph nodes were metastatic.
Most of the patients (63.2%) had MLR “0” in the study
by Lee et al. (7), however, fewer patients (17.8%) had
MLR “0" in our study. The reason for the different results
may be related with different population features. One
of the main differences between the two studies is no
harvested lymph node cut-off in the study of Lee et al.
(7) but >15 nodes was an inclusion criterion in our study
(7). Shen et al. (8) reported that most patients (85%)
had advanced tumors and harvesting more than 30
lymph nodes was associated with better survival for T3,
T4, node-positive and stage 3-4 patients. In the present
study, most of our patients (71.9% for T3-T4, 65.1% for
stage 3) had also advanced tumors. Different cut-off
values/systems may be used for lymph node ratio other
than MLR. Harvesting more than 33 lymph nodes was
associated with better survival in this study (Table 3). PNP
level was also correlated with estimated results. Similar
categorization values were found to be associated with
reasonable predictive value in some studies (3). As well
as adequate surgery, pathological evaluation is also
important for lymph node ratio and survival (1,9).

Study Limitations

This study had some limitations. Firstly, this is a
retrospective study. Secondly, chemotherapy regimen
was not unique and was not detailed. Small sample size
was another limitation of the study. Further large-scale
randomized controlled studies are needed. On the other
hand, the study was based on new staging systems;
the study population was homogenous, had at least 16
harvested lymph nodes and mostly had advanced-stage
tumors.

Table 3. Cut-off value of total harvested lymph node numbers and metastatic lymph node numbers for prognostic significance on

overall survival

Cut-off value Sensitivity Specificity AUC 95%Cl for AUC p
Metastatic lymph node numbers >3 771 63.4 0.690 (0.608-0.764) <0.001
Total harvested lymph node numbers <33 79.0 56.1 0.697 (0.615-0.770) <0.001

Cl: Confidence interveral, AUC: Area under the curve
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Conclusion

When screening is not performed routinely, GA
is usually diagnosed at advanced stage. Having distal
tumor location, having adjuvant chemotherapy, higher
total number of harvested lymph nodes and lower N
status were found to be more important than grade-
histological type of the tumor in survival rates in patients
having advanced tumors.
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Abstract

Amag: lyatrojenik dura defektlerinin lokalizasyonuna bagli olarak
pnoémosefali goriilme sikligini ve dura defektlerinin tamir edilmesinin
buna etkisini arastirmaktir.

Yontemler: Calisma prospektiftin. 2014-2017 yillar arasinda spinal
patolojiler nedeniyle opere edilen ve iyatrojenik olarak dural hasar
gorllen 18 hastanin dura defektlerinin yerleri ve dural tamir yapilip
yapilmadigi not edildi. Cerrahi sonrasi dénemde siddetli bas agrisi,bulanti
kusma sikayetleri goriilen semptomatik hastalara kraniyal bilgisayarl
tomografi (BT), asemptomatik gérilen hastalara da (onamlari alinarak)
kraniyal manyetik rezonans (MR) gorintllemesi yapildi. Buna gore
pnoémosefali olusup olusmadigr karsilastirildi.

Bulgular: Semptomatik sekiz hastanin alti tanesinde kraniyal BT'de
pnoémosefali gorlldi. Bu alti hastanin dura defektlerin bes tanesinde
defektlerin duranin posterior kisminda oldugu gorildi. Bir tanesinde
ise posterolateralinde idi. Asemptomatik on hastanin da kraniyal
MR'lerinin iki tanesinde pnémosefali gérildy. Bu iki hastanin da dura
defektleri duranin posterior kisminda idi. Dura defektleri sitlre edilen
sekiz hastanin yedi tanesinde pnémosefali gorildu. Posterolateralde
defekti olan on hastanin sadece bir tanesinde pndmosefali goriildu.

Sonug: Dural yirtik sonrasi semptomatik hastalarda yiiksek oranda
pnomosefali gérilmektedir. Dural defektleri posterolateralde olan
hastalarda pnémosefali gérilme olasiigl zayifti. Dura defektleri
posteriorda olan hastalarda sitlre edilse dahi pnémosefali gériime
olasiligi yiksektir.

Anahtar Sozclikler: Dural yirtik, pnédmosefali, spinal cerrahi

Aim: To investigate the incidence of pneumocephalus related to
location of iatrogenic dural defects and the role of dural defect repair
in the development of pneumocephalus.

Methods: In this prospective study, 18 patients, who underwent
surgery for spinal pathologies between 2014 and 2017 and had
iatrogenic dural injury, were included. The location of dural defects
and whether dural repair was done were recorded. Cranial computed
tomography was performed in patients having severe headache or
nausea-vomiting after surgery. Asymptomatic patients underwent
magnetic resonance imaging (MRI) after providing informed consent.
Whether pneumocephalus was developed or not was compared.

Results: Six of eight symptomatic patients had pneumocephalus on
cranial CT. It was seen that five of six patients had posterior dural defect
and one had lateral dural defect. Pneumocephalus was detected on
the cranial MR in two of 10 asymptomatic patients. These two patients
had posterior dural defect. Pneumocephalus was detected in seven
of eight patients in whom primary suture repair of dural defect was
performed. Only one of ten patients with posterolateral defects had
pneumocephalus.

Conclusion: Symptomatic patients with dural tear have a high rate
of pneumocephalus. The risk of pneumocephalus in patients with
posterolateral dural defect is low. Pneumocephalus is more likely to
occur in patients having posterior dural defect, even if the defect is
repaired.

Keywords: Dural tear, pneumocephalus, spinal surgery
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Giris

Pnomosefali bircok durumda gdrilmekle birlikte
spinal cerrahiler sonrasinda da gorulebilmektedir. Spinal
cerrahiler sirasinda dural yirtiklarin olusmasi hava girisine
neden olmakta ve postoperatif dénemde pnomosefali
gorulebilmektedir. Ancak her dural yirtik durumunda
bu tablo ile karsilasiimamaktadir.  Dural yirtiklarin
lokalizasyonunun buna etkisi ve dural tamir yapilip
yapilmamasinin buna etkisi konusunda henlz literatirde
yeterli data yoktur. Bu tablo iyatrojenik olarak gelisen bir
tablo oldugu icin genellike literattrde yer alan yazilar olgu
bazinda kalmistir. Calismamizda pnémosefali ile dural
yirtiklar ve tamir arasindaki iliskisine bakmaya calistik.

Yontemler

2014-2017 yillariarasindaklinigimizde spinal patolojilere
yonelik yapilan cerrahiler sirasinda iyatrojenik olarak
dura defekti olusan hastalar cerrahi sonrasi dénemde
degerlendirilmistir. Hastalar cerrahi sonrasinda donemde
bas agrisi, bulanti, kusma yonidnden semptomatik (grup 1)
ve asemptomatik (grup 2) olarak gruplandiriimistir.

Grup 1 sekiz hastadan, grup 2 on hastadan
olusmakta idi. Gruplardaki hastalarin dura defektlerinin
yerleri, defektin sitlrasyon ile tamir edilip edilmedigi ve
postoperatif donemde pnémosefali olusup olusmadigina
ve bunlarla iliskisine bakildi.

Grup 1'deki hastalar semptomatik olmalari nedeniyle
kraniyal bilgisayarli tomografi (BT) ile grup 2'deki hastalar
da (hastalarin bilgisi dahilinde ve onamlari alinarak) kraniyal
manyetik rezonans (MR) ile goriintilemeye tabi tutuldu.

Dura defekti duranin posteriorunda olan her hasta
primer stlr ile tamir edilirken duranin posterolateralindeki
defektler sitlr edilmeden (yag grefti ve spongaston gibi
kanama durdurucu ajanlarin tampon etkisi kullanilarak)
tamir edildi.

Bulgular

Grup 1'deki sekiz hastanin alti tanesinde kraniyal
BT'de  degisik hacimlerde  pnémosefali  gorildi
(Sekil 1). Alti hastanin dura defektlerinin lokalizasyonuna
bakildiginda bes tanesinin duranin posteriorunda yani
noéral kékin medialinde ve posteriorunda oldugu goruldu.
Bir hastada da duranin lateral ylziinde dural yirtik géraldu.
Semptomatik iki hastada pnémosefali gortlmedi.

Grup 2'deki on hastanin kraniyal MR'larinin sadece iki
tanesinde pnémosefali gorildi (Sekil 2). Bu iki hastada
da dura defekti duranin posterior kisminda idi. Kalan sekiz
hastanin dural defekti posterolateral yizde idi.

Gruplardaki hicbir hastada postoperatif dénemde beyin
omurilik sivisi (BOS) fistlll gelismedi ve tekrar midahaleye
ihtiyaclari olmadi.
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Sekil 1. Lomber dejeneratif disk hastaligi nedeniyle stabilizasyon
uygulanan ve peroperatif duranin posterior yiziinde dural
yirtik gelisen hastada primer sutir ile tamir yapildi. Hastanin
postoperatif ddnemde sikayetleri olmasi Uzerine gérilen kraniyal
bilgisayarli tomografisinde massif pnémosefali gérildi (Sekil
1a). Ayrica spinal goriintilemede de spinal kanal icinde cerrahi
alanin daha Ustlinde hava dansiteleri goérilmektedir (Sekil 1b,
beyaz ok)

Sekil 2. Lomber disk hernisi nedeniyle opere edilirken duranin
posterior ylzinde dural yirtik gelisen hastanin defekti primer
tamir edildikten sonra cerrahiye devam edildi. Postoperatif
dénemde herhangi bir sikayeti olmayan hastaya bilgisi dahilinde
kraniyal manyetik rezonanas goéruntilemesi yapildi. Hastanin
aksiyel T2 manyetik rezonanas goriintilemesinde pndmosefali
gorilda.

istatistiksel Analiz

Istatistiksel karsilastirmada grup 1'deki hastalarda
pndémosefali gorilme orani ile grup 2'deki oranlar
karsilastirildiginda istatistiksel olarak anlamli fark gorildu
(p=0,032) (Tablo 1). Yine istatistiksel olarak bakildiginda
dura defekti duranin posteriorunda olanlar ile dura defekti
lateralde olan hastalar arasinda da pnomosefali goriilme
farki istatistiksel olarak anlamli  bulundu (p=0,002)
(Tablo 2).
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Tablo 1. Semptomatik ve asemptomatik hastalarda pnomosefali
goriilme oranlarinin karsilastiriimasi

Grup* pnémosefali crosstabulation

Pnémosefali p
Pnémosefali | Pnémosefali
yok var
Grup | Semptomatik n |2 6 0,032
(grup 1) % | 25,0 75,0
Asemptomatik | n | 8 2
(grup 2) % | 80,0 20,0
Toplam n | 10 8
% | 55,6 44,4
*Fischer's exact test (one-sided)
Tablo 2. Dura defektinin lokalizasyonuna bagh olarak
pnomosefali goriilme oranlarinin karsilastiriimasi
Dura defekti *pndmosefali crosstabulation
Pnémosefali Total
Pnémosefali | Pnomosefali
yok var
Dura Posterior n 1 7 0,002
defekti
% | 12,5 87,5
Posterolateral | n | 9 1
% | 90,0 10,0
Total n | 10 8
% | 55,6 44,4
*Fischer's exact test (one-sided)

Tartigma

Pnomosefali icin bilinen bir ¢cok neden vardir. En sik
olanlar travma olmakla birlikte enfeksiyon, maligniteler,
diagnostik ve tedavi amacl yapilan enjeksiyonlar,
ponksiyonlar ve spinal cerrahiler bu duruma sebep
olabilmektedir (1-4). Spinal cerrahi sonrasi gérilmesi son
derece nadir olarak rapor edilmistir. Literatlirde spinal
cerrahiler sonrasi pnomosefali gorilen olgular genellikle
olgu sunumlari olarak sunulmustur. Bu durum icin
yapiimis bir calisma yoktur. Hangi hastalarda pndmosefali
gorilebilecedi yoninde bir bilgi yoktur. iyatrojenik dural
yaralanma sonrasinda gorllen pndmosefali icin ne cesit
dural yaralanmanin buna sebep olabilecedi yoninden bir
data da henlz yoktur.

Spinal cerrahi sonrasinda gorllen pnémosefali icin bir
kag teori 6ne strllmustir. Bunlardan en mantikli olanlar
ball-valve mekanizmasi ve inverted bottle mekanizmasidir
(5,6). Ballvalve teorisinde  ekstrakraniyal  basing
intrakraniyal basinci gectigi zaman dura defektinden iceriye
hava girisi yonindedir. Inverted bottle mekanizmasinda
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ise disarl akan BOS'nin olusturdugu negatif intrakraniyal
basincin yerine hava girisine olanak vererek basincin
dengelenmesidir. Ancak bu mekanizmalarin neden bazi
hastalarda devreye girmedigi neden bazi hastalarda boyle
bir durumla karsilasilabildigi acik degildir.

Biz bu noktada hava girisinde dura defektinin yerinin
onemli oldugunu dustinmekteyiz. Hastalarimizin sekiz
tanesinde pnomosefali saptanmis ve bunlardaki dura
defektlerinin yedi tanesinde defektin duranin posterior
kisminda oldugu gortlmastir. Yani dura defekti lateralde
olan on hastanin sadece bir tanesinde pnémosefali
saptanmistir. Bu karsilastirma istatistiksel olarak anlamlidir
(Tablo 2). Bu noktada dura defektine bagh BOS kagis!
olmasi Uzerine anteriora dogru ¢oken (kollabe) olan
dural kilif icerde kalan BOS'nin pulsasyonu ile her BOS
pulsasyonunda yirtik agizlarinin acilip kapanmasi ile iceriye
hava girisine olanak verdigini disinmekteyiz. Hatta genel
anlamda tamir edilmesi bu orani distirmemektedir. Clink
tamir surecinde dural vyapraklarin tutularak dikilmeye
calisilmasi, dura defektinin posteriorda oldugu hastalarda
hava girisine daha fazla misaade edebilmektedir. Nitekim
pnomosefali, dural tamir yapilan hastalarda gorilme
olasiligini arttiran nedenlerden birisi olabilmektedir ki bizim
hastalarimizdan defekt tamiri yapilan sekiz hastanin yedi
tanesinde pnomosefali gorilmustdir.

Dural yirtigin kok cikisi seviyesinde yani lateralde olmasi
ise BOS'nin akmaya devam etmesine ve kilif icindeki liflerin
yirtiga dodru pulse olmasina, lateraldeki yirtigin noéral
liflerle kapatilarak hava girisine olanak vermemesine neden
olmakta, bu da pnémosefali olusmasina engel olmaktadr.
Nitekim lateralde yirtigi olan on hastanin sadece bir
tanesinde pnémosefali gérilmistdr (Tablo 2).

Peroperatif dural yirtk durumunda pnomosefali
olusmasini engellemek icin literatirde bazi Oneriler de
vardir (5,7,8). Basin 6ne egdirilerek yirtik olan seviyede
BOS basincinin azaltlmaya ve BOS kacaginin azaltiimaya
calisiimasi Onerilmistir (5,7). Ancak bizim teorimize gore
eger dural yirtiktan BOS kacagi dural yapraklar ¢cokip icerde
kalan BOS ile dural yapraklar arasinda ve BOS pulsasyonu
ile hava girisine muisaade edecek kadar agiklik olusmasi
durumunda basin da éne egdiriimesi BOS'nin bas tarafina
dogru akis yapmasina ve defekt seviyesinde azalan BOS
basinci ile duranin kollabe olmasina ve yirtik agizlarindan
hava girisine daha fazla olanak verecedi yonindedir.

LiteratUrde tamir sirasinda ortamin sivi ile irrige edilmesi
hava girisine engel olabilecegi séylenmistir (5,9). Biz bu
noktada boyle bir mudahale hicbir hastamiza yapmadik.
Ortamdaki BOS'nin aspirasyonu ile beraber dural hasar
olur olmaz defektler (posterior yizde olanlar) tamir
edilmeye calisiimistir.

Lateral ylUzde olan vyirtiklarin  hicbir tanesinde
sUtlrasyon yapllmadi. Hastalar yad grefti ve kanama
durdurucu ajanlar kullanilarak bdlge mikrotamponize
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edilmeye calisildi. Postoperatif dénemde bu hastalardan
sadece bir tanesinde semptomatik pnémosefali gérildu.
Tabii pnomosefali olmadan da hastalarda semptomlar
gorilebilir. iki hastamizda da bdyle bir tablo olusmustur.
Bunun sebebi de aslinda semptomatik hastalardaki
sikayetleri pndmosefali ile birlikte aciklayan BOS kacagina
bagli intrakraniyal basincin dismesidir.

Calismanin Kisithliklar

Calismamizda bazi limitasyonlar da mevcuttur.
Pnémosefali tanisinda MR kullanimi literatlirde olmasina
ragmen semptomatik hastalarda MR kullanimi bunlardan
birisidir  (10,11). Semptomatik hastalarda problemi
ve olusabilecek komplikasyonlari (subdural hematom,
intraserebellar hemoraji vb.) gdrebilmek icin BT ¢ekimi
yapildi ancak asemptomatik hastalarda radyasyon
maruziyetinden kacinmak icin MR taramasi yapildi. Kraniyal
BT pndmosefali durumunda daha sensitiftir ki tomografi
ile kafa icerisindeki 0,55 mL havanin saptanabilecegi
belirtilmistir (3,12).

Hasta sayisinin az olmasi da bir diger limitasyondur.
Ancak iyatrojenik yaralanma istenmeyen bir komplikasyon
oldugu icin mimkiin oldugu kadar cerrahlar bu konuda
dikkatli olmaya calismaktadir, yine de literatiirdeki en genis
seri durumundadir.

Bir diger limitasyon ise dura defekt boyutunun hesap
edilmemis olmasidir. Ancak mikrocerrahi sirasinda ¢ok
kiclk bir alanda mikroskop Uzerinden bunun hesap
edilmesi saglikli bir sonu¢ vermeyecedini distinmekteyiz.

Tedavi konusunda ise konservatif tedavilerden
aspirasyon yapmaya, acik cerrahi uygulamaya kadar degisik
yaklasimlar mevcuttur (9). Semptomatik hastalarimizin
hepsini  konservatif olarak tedavi ettik. Konservatif
tedavilerden yatak istirahati, hidrasyonun arttirilmasi ve
semptomlara yonelik tedaviler denenmelidir (13-15). Zaten
intrakraniyal havalarin %80'inde spontan regresyon rapor
edilmistir (16). Nitekim bizim hastalarimizin da hepsini
klinik olarak iyilesmeyi takiben ek girisim yapmadan taburcu
ettik. Hicbir hastada ek girisim gerektirecek BOS fistlld
veya takip sureci icerisinde uzun donem komplikasyon
gelismemistir.

Sonug¢

lyatrojenik  dura  defeklerinde dural yaralanma
eger dural kilifin posteriorunda ise BOS kagisinin dural
yapraklar kollabe olana kadar tamir edilmesi hava girisine
engel olabilir. Dural yapraklar ¢oktikten sonra her BOS
pulsasyonu ile ve de sutir edilmesi icin dural yapraklarin
tutulup asiimasi ile iceriye hava girisini daha da arttirabilir.
Lateral yUzdeki dural defektlerde pndmosefali goriime
olasigi cok daha dusuktar.
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Finansal Destek: Yazar tarafindan finansal destek
almadig bildirilmistir.
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Abstract

Amag: Akciger kanseri icin en etkili tedavi cerrahidir. Morbidite oranlari,
yillar icinde mortalite disinda hemen hemen ayni kalmistir. Morbidite
oranlarl da perioperatif ve postoperatif prosedirlerin iyi yénetimi
ile azalmaya baslamisti. Rezeksiyon cerrahisinden sonra, vyillara
gore postoperatif morbidite ve mortalite nedenlerini ve sonuglarini
incelemektir.

Yontemler: Ocak 2013"ten Aralik 2017'ye kadar, anatomik akciger
rezeksiyonlari retrospektif olarak gdzden gegirildi. Bilateral akciger
rezeksiyonu uygulanan, apse ve tlberkiloz gibi enfeksiyonlara eglik
eden hastalar calismaya dahil edilmedi.

Bulgular: Calismaya 907 hasta dahil edildi. Hastalarin %79'u erkek
ve yas ortanca degeri 56 olarak bulundu. Malign pulmoner rezeksiyon
oranlarindaki artis istatistiksel olarak anlamliydi (p<0,001). Video
yardimli torakoskopik cerrahi (VATS) lobektomi (p<0,001) oranlari
artarken, torakotomi lobektomi (p=0,006) ve pndmonektomi oranlari
(p<0,001) azaldi. Atriyal fibrilasyon, uzamis hava kacagi ve pndmoni
oranlari istatistiksel olarak azalirken (p=0,004, p<0,001, p<0,001)
mortalite oranlarinda bir degisiklik gézlenmedi (p=0,123).

Sonug: Bizim calismamiz akciger kanserinde postoperatif morbiditenin
anlamli derecede azaldigini gdsterdi. VATS lobektomi sayisindaki
artis morbiditenin azaltimasinda her ne kadar istatistiksel anlamli
bulunmasa etkili olabilir. Bu durum, agirlikli g6gis hastaliklari ve gogus
cerrahisi alaninda calisan bir hastane olmak ve hastanede deneyimli bir
ekip tarafindan yuritllen tedavi sirecine baglanabilir.

Anahtar Sozcikler: Gogus cerrahisi, akciger kanseri, morbidite,
mortalite, postoperatif komplikasyon tedavisi

Aim: The most effective treatment for lung cancer is surgery. Morbidity
rates remained almost constant over the years. However, morbidity
rates have started to decline with better management of preoperative
and postoperative procedures. We examined the causes and results of
postoperative morbidity and mortality after resection surgery by years.

Methods: Anatomical lung resections performed in our clinic from
January 2013 to December 2017 were retrospectively reviewed.
Patients who underwent bilateral lung resections and those with
comorbid infections, such as abscess and tuberculosis, were excluded.

Results: A total of 907 patients were included in the study. 79% of
the patients were male and the median age was 56 years. The increase
in malignant pulmonary resection rates by years was statistically
significant (p<0.001). It was found that video-assisted thoracoscopic
surgery (VATS) lobectomy rates increased (p<0.001), thoracotomy
lobectomy (p=0.006) and pneumonectomy rates decreased (p<0.001).
The rates of atrial fibrillation, prolonged air leakage and pneumonia
were statistically significantly decreased (p=0.004, p<0.001 and
p<0.001, respectively) and no change was observed in mortality rates
(p=0.123).

Conclusion: Our study showed that postoperative morbidity was
significantly reduced in lung cancer. A recent increase in VATS
lobectomy procedures may have an effect on this result, however,
the relationship was not statistically significant. Thus, the increase in
the success rates can be attributed to the improved experience of the
team in our hospital in years as well as being a specialty hospital for
chest diseases and thoracic surgery.

Keywords: Thoracic surgery, lung cancer, morbidity, mortality,
postoperative complication treatment
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Giris

Akciger kanseri, her iki cinste de kanserden 6limlerin
en sk nedenidir. Siklik bakimindan erkeklerde prostat
kanseri, kadinlarda ise meme kanserinden sonra 2. sirada
gorilmektedir (1). En etkili tedavisi cerrahidir, ancak cerrahi
tedavi hastalarin yaklasik %20’sine uygulanabilmektedir.
Hastalarin bir cogu tani aninda lokal ya da sistemik olarak
yayllmis durumdadir (2). Son zamanlarda lokal ileri evre
tutulumu olan hastalara definitif dozda kemoterapi ve
radyoterapiyi takiben basarili cerrahi girisimler yapiimakta
ve tatminkar sagkalim sonuclari elde edilebilmektedir (3,4).
Benzer sekilde, tanisal metodlar ve postoperatif bakimdaki
gelismeler de cerrahi tedavi yapilan hasta sayisinda artisa
neden olmustur.

Bu calismamizda, klinigimizde kigutk hicreli disi akciger
kanseri (KHDAK) nedeniyle cerrahi rezeksiyon yaptigimiz
hastalarda gelisen postoperatif morbidite ve mortalitelerin
yillara gére nedenlerini ve sonuglarini inceledik.

Yontemler

Klinigimizde 01.01.2013-31.12.2017 tarihleri arasinda
KHDAK nedeniyle yapilmis olan akciger rezeksiyonlari geriye
donlk olarak incelendi. Hastalarin bilgileri, klinigimizin
prospektif olarak girilen veri tabanindan retrospektif
olarak degerlendirildi. Ayrica diizenli olarak her yil Ocak ve
Haziran ayinda yapilan mortalite-morbidite sunumlari icin
hazirlanan verilerden yararlanildi. Hastalarin demografik
ozellikleri, komorbiditeleri, yillara gére operasyon sayisi,
tipi, cerrahi yodun bakimda kalis siresi, postoperatif
gelisen morbidite, mortalite sebepleri incelendi. Saglk
Bilimleri Universitesi Istanbul Egitim ve Arastirma Hastanesi
Klinik Arastirmalar Etik Kurulundan onay alindi (karar tarih
01.06.2018 no:1278). Hastalar operasyon 6ncesi onam
verdikleri, calisma geriye doniik dosya taramasi seklinde
yapildigi, 6zel bilgiler aciklanmadigi ve etik kurul karar
alindidi icin hastalardan tekrar onay alinmamistir.

KHDAK olup rezeksiyon karari alinan ancak preoperatif
dénemde KHDAK'ye ek olarak akciger apsesi, aktif akciger
tlberkllozu gibi enfeksiyonu olan hastalar ve her iki
hemitoraksta kitle nedeniyle bilateral rezeksiyon yapilacak
olan hastalar calismaya dahil edilmedi.

Preoperatif Degerlendirme

TiUm hastalar radyolojik olarak akciger grafisi ve toraks
ve Ust batin bilgisayarli tomografisi ile degerlendirildi. Rutin
biyokimyasal testler ve solunum fonksiyon testleri yapildi.
C-reaktif protein ve albimin dizeyleri bakildi. Solunum
fonksiyon testleri sinirda olan olgularda ise karbon
monoksit difliizyon testi, ventilasyon perflizyon sintigrafisi,
alti dakika yirtime testi, merdiven testi ve gerekli olgulara
maksimal oksijen tlketim testi ve/veya ekokardiyografi
yapildi. Tim olgular preoperaif fiberoptik bronkoskopi
(FOB) ile degerlendirildi. Uzak metastazlari ve mediastinal
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lenf nodlarini degerlendirmek icin hastalara rutin pozitron
emmisyon tomografisi ve kraniyal metastaz taramasi
amaciyla kraniyal manyetik rezonans gortntileme yapildi.

Cerrahi Prosediir

Hastalara cift Iimenli selektif entiibasyon uyguland,
sonrasinda FOB ile tlpUn yerlesimi teyit edildi. Hasta lateral
dekubit pozisyonda getirilerek operasyona hazirlandi.
Operasyonlar, g6gus cerrahisi konusunda en az 5 yillik
uzmanlik deneyimi olan uzman egiticiler tarafindan yapild,
gereginde ikinci bir uzman ameliyata eslik etti. Mediastinal
tutulum icin tim hastalara endobronsial ultrasonografi ve/
veya mediastinoskopi yapildi.

Video yardimli torakoskopik cerrahi (VATS) ile yapilan
rezeksiyonlar icin 2 port kullanildi. Bu amacla aksiller hat
7-8. interkostal aralik hizasindan 10 mm’lik port kamera
portu agildi. 30°, 10 mm thoracoscope (Logic HD, Wolf,
Knittlingen, Germany) kamerasi kullanildi ve 5 cm'lik utility
insizyonu m. latissimus dorsi'nin anterior hizasindan 4.
veya 5. interkostal araliktan acildi. Rezeksiyon acik cerrahi
ile ayni prensiplerde gerceklestirildi. ihtiyac durumunda
midskapuler alandan 2 cm’lik yardimar 3. port kesisi agildi.
Pulmoner arter ve venler endoskopik kapatma aletleri ile
kesildi (endoGIA, Covidien plc, Norwalk, USA). Spesmen
endoskopik torbaya konularak cikarildi.

Torakotomi yapilan hastalara ise yaklasik 15 cm'lik
posterolateral insizyon vyapildi. M. serratus anterior
korunarak 5. interkostal araliktan toraksa girildi. Vaskdler
yapllar ve fisstr endoskopik stapler (endoGIA, Covidien
plc, Norwalk, USA) kullanilarak ayrildi. Brons ise manuel
veya stapler kullanilarak kapatild.

TUm operasyonlarda sistematik lenf nodu érneklemesi
yapildi. Sag tarafta 2, 4, 7, 8,9, 10, 11 nolu lenf nodlari ve
sol tarafta 5, 6, 7, 8,9, 10, 11 nolu lenf nodu istasyonlari
orneklendi. TUim hastalara bir adet 28 F toraks tlpi
konuldu. Hastalarin timi operasyon odasinda ekstiibe
edilerek cerrahi yogun bakim Unitesine alindi. Hastalarin
genel durumu stabil olana kadar yogun bakim Unitesinde
takip edildi.

istatistiksel Analiz

istatistiksel analiz icin SPSS 15.0 for Windows program
kullanildi.  Tanimlayici istatistikler; kategorik degiskenler
icin sayl ve ylzde olarak verildi. Bagimsiz gruplarda
kategorik degiskenlerin oranlari ki-kare analizi ile test
edildi. Gruplarda oranlarin trendi Mantel-Haenszel test
of Linear Associationtest ile dederlendirildi. istatistiksel
alfa anlamlilik dizeyi p degerinin 0,05ten kigik olmasi
durumu olarak kabul edildi.

Postoperatif Takip

ilk 30 giin icinde ya da hastaneden taburcu olmadan
meydana gelen o&limler cerrahi mortalite, istenmeyen
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durumlar ise morbidite olarak kabul edildi. Gelisen
morbiditeler prospektif olarak kaydedildi. Bunlar; uzamis
hava kacag (UHK), atelektazi, pndmoni, solunum
yetmezligi, akut respiratuvar distres sendromu (ARDS),
atrial fibrilasyon, hipotansiyon, ve miyokard enfarktisu
(M), hemoraji, hematom, gastrointestinal sistem kanamasi,
mediastinal amfizem, ses kisikligi, periferik sinir paralizisi,
pnomosefali, bobrek yetmezligi, yara yeri enfeksiyonu,
ampiyem, bronkoplevral fistll, bronkovaskuler fistul,
silotoraks, lober torsiyon, lober gangren olarak belirlendi.

Bulgular

Galisma suresi boyunca klinigimizde KHDAK nedeniyle
rezeksiyon yapilan 959 hastanin 907’si calismaya dahil
edildi. Akciger kanseri olup rezeksiyon karari alinan ancak
preoperatif donemde ek olarak akciger apsesi olan 13
hasta, aktif akciger tUberkilozu gibi enfeksiyonu olan
22 hasta ve her iki hemitoraksta kitle nedeniyle bilateral
rezeksiyon vyapilacak olan 17 hasta calismaya dahil
edilmedi. Hastalarin 716'st (%79) erkek 191" (%21)
kadindi. Yas ortanca degeri 56, minimum 37 ve maksimum
83 olarak bulundu.

Yillara goére KHDAK nedenli akciger rezeksiyonu
oranlarindaki artis istatistiksel olarak anlamli idi (p<0,001)
(Sekil 1). Bu degisim 2017'de belirgindi. Klglk hucreli
disi akciger karsinomu nedenli akciger rezeksiyonu olan
hastalarin pndmonektomi oraninda vyillarda istatistiksel
olarak anlamli dlsus saptanirken (p<0,001), VATS
lobektomi oraninda istatistiksel olarak anlamli artis vardi
(p<0,001). Yillara gore torokotomi ile yapilan lobektomi
ve segmentektomi oranlarinda istatistiksel olarak anlamli

yapilan hastalarda torakotomi oraninda dusds, VATS
oraninda anlamli artis mevcuttu (p<0,001). (Tablo 3,
Sekil 3). Torakotomi ile yapilan lobektomilerin morbidite
oraninda ise anlaml disUs saptanirken (p=0,006), VATS

lobektomilerde  degisiklik anlamli  degildi  (p=0,622)
(Tablo 4).
Sk gorilen morbiditelerden; atrial fibrilasyon,

UHK, pndmoni gorilme oranlarinda istatistiksel olarak

Malign nedenli akciger rezeksiyonu
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Sekil 1. 2013-2017 yillari arasinda malign nedenli akciger
rezeksiyonlarin tim operasyonlara orani
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Sekil 2. 2013-2017 yillari arasinda malign nedenli akciger
rezeksiyonu olan hastalarin operasyon tipleri

degisim saptanmadi (Tablo 2, Sekil 2). Lobektomi VATS: Video yardimli torakoskopik cerrahi
Tablo 1. Hastalarin cinsiyete gore dagihmi
2013 2014 2015 2016 2017 Toplam
n (%) n (%) n (%) n (%) n (%) n (%) P
Erkek 92 (66,7) 78 (67.8) 134 (82,7) 155 (77,1) 257 (88,3) 716 (78,9) <0,001
Kadin 46 (33,3) 37 (32,2) 28 (17,3) 46 (22,9) 34 (11,7) 191 (21,1)

*Linear-by-Linear Association

kalis ortalamalan

Tablo 2. 2013-2017 yilar arasinda malign nedenli akciger rezeksiyonu oranlari, opere olanlarin 6zellikleri ve hastalarin yogun bakimda

2013 2014 2015 2016 2017 Toplam

n (%) n (%) n (%) n (%) n (%) n (%) p*
Malign nedenli akciger rezeksiyonu 138 (%26) 115 (%22) 162 (%25) 201 (%25) 291 (%36) 907 (%27,4) | <0,001
Pnémonektomi* 43 (%31,2) | 34(%29,6) | 28(%17,3) 43 (%21,4) | 43 (%14,8) 191 (%21,1) | <0,001
Lobektomi (torakotomi)* 90 (%65,2) | 73 (%63,5) | 101 (%62,3) 131 (%65,2) | 202 (%69,4) | 597 (%65,8) | 0,242
Lobektomi (VATS)* 2 (%1,4) 6 (%5,2) 28 (%17,3) 25 (%12,4) 42 (%14,4) 103 (%11,4) | <0,001
Segmentektomi* 3(%2,2) 2 (%1,7) 5(%3,1) 2 (%1) 4 (%1,4) 16 (%1,8) 0,432
Yogun bakima kalis glinii ortalamasi | 1,1 1,2 11 1,4 1,3 1,2

*Malign nedenli operasyonlara oran, **Linear-by-Linear Association, VATS: Video yardimli torakoskopik cerrahi
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anlamli disUs saptandi (p=0,004, p<0,001, p<0,001).
Postoperatif hemoraji oraninda ise degisim saptanmadi
(p=0,066) (Tablo 5). Nadir gorilen morbidite oranlarinda
istatistiksel olarak anlamli degisim saptanmadi (p=0,387)
(Tablo 6).

100%
90% -
80%
70% -
60% -
50%
40% -
30%
20% -
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0% -+ T T T

2013 2014 2015 2016 2017

= Lobektomi Torakotomi = Lobektomi VATS

Sekil 3. 2013-2017 vyillar arasinda malign nedenli akciger
rezeksiyonu lobektomi olan hastalarin operasyon tipleri
VATS: Video yardimli torakoskopik cerrahi

2013-2017 yillar arasinda KHDAK nedenli opere olmus
hastalarda mortalite oranlarinda istatistiksel olarak anlamli
degisim saptanmadi (p=0,123) Mortalite nedenleri olarak
en fazla ARDS sekiz hastada ve MI 5 hastada gelisti.
Diger sebepler ; masif pulmoner emboli, pnémoensefali,
diyabetik nefropatiye bagli multipl organ yetmezligi ve
postoperatif trakeomalazi birer hastada gorildu (Tablo 7).

Tartisma

Akciger kanserinin en etkili tedavisinin cerrahi oldugu
bilinmektedir. Ancak cerrahi tedavi sirasinda ve sonrasinda
bir cok morbidite ve mortalite gelisebilir. Komplikasyonlarin
olusmamasi icin tedbir alinmasi, olusmussa erken dénemde
fark edilmesi ve yonetimi 6nemli bir ekip ve tecriibe
gerektirir.

Son yillarda mortalite oranlarinda 6nemli azalmalar
olmustur.  Pnémonektomi icin %15-25'den  %0-11"g,
Lobektomiicin%8-10'den%0-4'egerilemistir. Buazalmadaki

olmasina gore sayisal degisimi

Tablo 3. 2013-2017 yilan arasinda malign nedenli lobektomi yapilan hastalarin torakotomi ya da video yardimh torakoskopik cerrahi

2013 2014 2015 2016 2017
n (%) n (%) n (%) n (%) n (%) p**
Lobektomi Torakotomi 90 (%97,8) 73 (%92,4) 101 (%78,3) 131 (%84) 202 (%82,8) <0,001
VATS 2 (%2,2) 6 (%7,6) 28 (%21,7) 25 (%16) 42 (%17,2) :

**Linear-by-Linear Association, VATS: Video yardimli torakoskopik cerrahi

mortalite sayilari ve yiizdeleri (%)

Tablo 4. 2013-2017 yillar arasinda kiiciik hiicreli disi akciger kanseri nedenli opere olmus hastalarda operasyon tipine gére morbidite/

2013 2014 2015 2016 2017 Toplam

Morbidite Morbidite Morbidite Morbidite Morbidite Morbidite

Mortalite Mortalite Mortalite Mortalite Mortalite Mortalite
Rezeksiyon Tipi n (%) n (%) n (%) n (%) n (%) n (%) p**
Prémonektomi 14 (%32,6) 12 (%35,3) 11 (%39,3) 13 (%30,2) 18 (%41,9) 68 (%35,6) 0,556

1(%2,3) 5(%14,7) 2(%7,1) 1(%2,3) 2 (%4,7) 11 (5,8) 0,613
Lobektomi 25 (%27,8) 18 (%24,7) 21(%20,8) 26 (%19,8) 22 30(%14,9) 120 (%20,1) 0,006
(Torakotomi) 2(%2,2) 0(%0) 1(%1) (%1,5) 1 (%0,5) 6 (%1) 0,481
Lobektomi 0(%0) 2 (%33,3) 5(%17,9) 4(%16) 6 (%14,3) 17 (%16,5) 0,622
(VATS) = - - = = = =
Segmentektomi 1(%33,3) 1 (%50) 2 (%40) 1(%50) 1 (%25) 6 (%37.,5) 0,866
*Linear-by-Linear Association, VATS: Video yardimli torakoskopik cerrahi
Tablo 5. G6giis cerrahisinde yaygin goriilen morbidite sebepleri

2013 2014 2015 2016 2017 Toplam

Morbidite n (%) n (%) n (%) n (%) n (%) n (%) p**
Atrial fibrilasyon 12 (%8,7) 19 (%16,5) | 22 (%13,6) | 13 (%6,5) | 15(%5,2) 81 (%8,9) 0,004
Uzamis hava kagagi* 14 (%14,7) 15(%18,5) | 11 (%8,2) 10 (%6.,3) | 12 (%4,8) 62 (%8,7) <0,001
Pnémoni 12 (%8,7) 13 (%11,3) | 8(%4,9) 4 (%2) 4 (%1,4) 41 (%4,5) <0,001
Postoperatif hemoraji 4(%2,9) 4 (%3,5) 8 (%4,9) 5 (%2,5) 2 (%0,7) 23 (%2,5) 0,066

*Pnémonektomi hastalari dahil edilmemistir, **Linear-by-Linear Association
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baslica etkenler cerrahi, anestezi ve perioperatif bakimda
saglanan gelismelere, erken postoperatif dénemde goriilen
komplikasyonlarin  zamaninda taninmasina ve dogru
mudahale yapilmasina baghdir. Morbidite oranlarinda ise
ciddi bir azalma olmamistir (%25-40). Bu durum daha &nce
opere edilmeyen, ancak son zamanlardaki perioperatif
teknik ve bakimdaki gelismeler sayesinde opere edilebilen
hastalarda gelisen ylUksek komplikasyon oranlarina
baglanmaktadir. Ancak bu hastalarda da preoperatif,
perioperatif ve postoperatif streclerin iyi yonetilmesi ile
morbidite oranlar da azalmaya baslamistir. Postoperatif
30 gln icinde gelisen komplikasyonlar erken, 30 gin
sonrasinda gelisenler ise ge¢ komplikasyonlar olarak
siniflandinimaktadir (5). Postoperatif donemde kardiyak-
vaskdler, parenkimal ve plevral komplikasyonlar daha sik
gorilirken nadiren de norolojik, renal, gastrointestinal,
cerrahi alan enfeksiyonu gorilebilir. Tartisma boliminde
daha sik gorilen komplikasyonlar sonuglarimiz egliginde
irdelenecektir.

KHDAK igin yapilan rezeksiyonlar sonrasinda kardiyak
ve vaskller komplikasyonlar sik¢a gorilmektedir.
Aclik, anestezi, agdr, entlbasyon, ekstibasyon,
hipotermi, kanama, anemi, akciger kan havuzunda

azalma ve cerrahi travma kardiyak stress nedenileridir.
Kardiyak komplikasyonlar arasinda en sik gorileni
ritim bozukluklaridir (Tablo 5). Digerleri ise miyokard
iskemisi, infarktls, kalp yetmezligi, hipertansiyon,
kalp herniasyonu, hipotansiyon, sok, tromboemboli,
pulmoner emboli ve pulmoner enfarktls sayilabilir.
Ritim bozukluklarinin %80°den fazlasi supraventrikller
kaynaklidir ve en sik atriyal fibrilasyon (%8-37) gorulur.
Pnémonektomi sonrasi daha fazla gorulir. Kesin
nedeni belli degildir, 6zellikle 2. glin gelisir, mortalite ve
morbiditeyi artirir (6). Atrial fibrilasyonun sebebine ve
Onlenmesine yonelik ¢ok sayida arastirma yapilmistir.
Amiodaron, verapamil, diltiazem, beta blokerler, digoksin,
magnezyum sulfat gibi bir ¢cok ajan denenmistir. Ancak
ispatlanmis bir proflaktik tedavi bulunamamistir (7-13).
Bizim calismamizda toplamda %9,3 (81/864) oraninda,
pnémonektomi sonrasi ise %12,3 (24/191) oraninda
gordlmustdr. Oran nispi olarak duslkttr. Bu durumun;
60 yas Ustindeki her hastaya preoperatif kardiyoloji
konstltasyonu yapilmasina, tim rezeksiyon hastalarinin
durumlari stabil olana kadar yogun bakimda takip
edilmesine, agrinin azaltiimasina yoénelik tim hastalara
intravenoz hasta kontrolli analjezi yapiimasina ve tim

Tablo 6. 2013-2017 yillari arasinda malign nedenli opere olmus hastlarda nadir morbidite nedenleri

Morbidite 2013 2014 2015 2016 2017 Toplam
Silotoraks 1P 2L 1L - 1L 5 (%0,6) -
Torsiyon 1L 1L - 2 %0,2) -
Gangren 1L - 1 (%0,1) -
Gecici alt extremite paralizisi 1 verP - - 1(%0,1) -
Peroperatif arrest 1P - - 1(%0,1) -
Bronkoplevral fistdl (BPF) 1P - 1P 2 (%0,2) -
Pnomosefali - 1L 1(%0,1) -
n (%) n (%) n (%) n (%) n (%) n (%) P
Toplam 1(%0,7) 4 (%3,5) 4 (%2,5) 1(%0,5) 3(%1,0) 13 (%1,4) 0,387
L: Lobektomi, P: Pndmonektomi, vcrP: Vena kava rezeksiyonu ve sag pnémonektomi, *Linear-by-Linear Association
Tablo 7. 2013-2017 yillan arasinda malign nedenli opere olmus hastlarda mortalite nedenleri
Mortalite 2013 2014 2015 2016 2017 Toplam
ARDS 1P 2P 1RestP 1L 1P 8 (%0,9)
1P 1L
Masif pulmoner emboli - - - 1LSP 1(%0,1)
Pnémosefali - 1 RestRUL 1(%0,1)
Dibeatik nefropati, MOF - 1P - 1(%0,1)
Ml 2L 2P - 1P 5 (%0,6)
Postop trakeomalazi - 1L 1(%0,1)
n (%) n (%) n (%) n (%) n (%) n (%) p*
Toplam 3(%2,2) 5 (%4,3) 3(%1,9) 3 (%1,5) 3 (%1) 17 (%1,9) 0,123

ARDS: Akut respiratuar distres sendromu, P: Pnémonektomi, RestP: Tamamlayici pndmonektomi, L: Lobektomi, LSP: Sol sleeve pnémonektomi, RestRUL: Tamamlayici sag

Ust lobektomi, MOF: Coklu organ yetmezIigi, MI: Miyokard enfarktls.*Linear-by-Linear Association
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hastalara solunum fizyoterapisi uygulanmasina bagli
olabilecegdini distntyoruz.

Erken  postoperatif ~ donemde en  korkulan
komplikasyonlardan biri MI"dir. KHDAK hastalarinin bircogu
orta yas Ustlnde ve sigara igmis hastalardir. Bir cogunun
koronerleri de etkilenmistir. Anestezi sonrasi MI gelisme
riski %0,07'dir. Kanser nedeniyle rezeksiyon yapilimis bir
hastada %?1'dir. Ailede MI gegirme 6ykisu, hipertansiyon,
diabetes mellitus, sedanter yasam, sigara, hiperlipidemi,
hiperkollesterolemi ve atheroskleroz risk faktorleridir.
Akciger kanser cerrahisi, kardiyak acidan en az “orta”
riskli grupta yer almaktadir. Gogus adrisi postoperatif
torakotomi agdrisi ile karistirilabilir ya da diyabetik bir
hastada agri olmayabilir. Elektrokardiyografi dedisiklikleri
Ozelikle perikardi acilmis olan hastalarda yaniltici olabilir.
Enzim degisiklikleri ise ilk saatlerde, yalanci negatif olarak
sonuglanabilir. Bu nedenle stpheci davranmak ve yakin
takip gereklidir. Mortalite gelisen hastalarimizin bes tanesi
MI nedeniyle kaybedilmistir (Tablo 7). Oran literatrle
benzerlik géstermektedir.

Onlenebilir vaskiler komplikasyonlar arasinda bulunan
tromboemboli sikligi  %19-26'dir.  Akciger kanserinde
(6zellikle adenokarsinom) ve genis rezeksiyon yapilmis
hastalarda daha siktir. Siklikla postoperatif bir-iki glin icinde
gelisir. Lobektomi sonrasi %0,7, pndmonektomi sonrasi
%1,4 oraninda gelisebilir. Post-op ani hipoksemisi veya
kardiyak ritim bozuklugu gorilen her hastada pulmoner
emboli akla gelmelidir. Nefes darlidi, tasikardi, gogus agrisi,
ates, hipoksi, hipokarbi gelisimi uyarici olmalidir. Profilaksi
icin tim akciger rezeksiyonlarinda distk molekil agirlikli
heparin (DMAH) ve antitrombotik coraplarla profilaksi
yapilmalidir. Pnémotik kompresyon da etkili bulunmustur.
Klinigimizde tim akciger kanseri rezeksiyonu yapilacak
olan hastalara kilograma gdre preoperatif donemden
taburcu oldugu glne kadar DMAH ve antitrombotik
corap kullaniimaktadir. Buna ragmen mortalite gelisen
hastalarimizdan bir tanesi (sleeve pnémonektomi) masif
pulmoner emboli nedeniyle kaybedilmistir (Tablo 7).

KHDAK rezeksiyonlari sonrasinda kanama gelismesi
sikhdl %3 civarindadir. Gogus duvari rezeksiyonu ve
pnémonektomi yapilan hastalarda siklik daha fazladir.
Kanama siklikla bronsial arter ve interkostal damarlardan
kaynaklanir. ilk dért-alt saatlik dénemde 200 cc/saat ve
Uzerindeki kanamalar ©nemsenmelidir. Drene olmayan
pihtili hemotoraks unutulmamalidir. Hastanin  medikal
tedavisi, kan replasmani ve re-torakotomi kararinin
verilebilmesi icin en Onemli kriter, hastanin icinde
bulundugu hemodinamik durumdur. Postoperatif hemoraji
ve hematom sik goérilen komplikasyonlardandir. Bunlar
literatlire gére %2-3 oraninda gorllmektedir (14). Cerrahi
yogun bakim ekibinin yakin takibi ve genellikle medikal
tedaviyeterliolur. Ancak yeterli drene olamayan hemoraijiler
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ozellikle pndmonektomi sonrasi hematom vyapar. Eger
enfeksiyon parameterleri artarsa mutlaka hematom
evakuasyonu yapilarak ampiyem gelisimi engellemelidir.
Bizim calismamizda retorakotomi gerektiren hemoraji 23
hastada gorilmdstir (%2,5) (Tablo 5). Oran literatirle
benzerlik géstermektedir.

Pulmoner komplikasyonlar icerisinde en sk olani
atelektazidir. Hemen hemen her hastada gelisir, ciddi
atelektazi gelisme sikligi %3-6'dir. intraoperatif dénemde

anestezi indlksiyonu, solunum mekaniginde degisme,
endotrakeal tlp malpozisyonu, vyetersiz  sekresyon
temizligi, mukosiliyer aktivitenin  bozulmasi, havayolu

hiperreaktivitesi, diafragma rezeksiyonu, gogus duvari
rezeksiyonu, frenik sinir yaralanmasi sebepleri ile gelisir.
Postoperatif dénemde ise en sik nedenler; gogus kafesi
mekaniginin bozulmasi, agri, narkotik analjezikler, asiri
oksijen kullanimi sonucu diffiizyon atelektazisi, vokal kord
disfonksiyonu, pnémotoraks ve hemotoraksdir. Atelektazi
sonucu doku hipoksisi ve asidoz gelisimi olur. Tedavisinde
oncelikle agri kontroll ve sekresyon temizligi yapilmalidir
(15). Bizim calismamizda ciddi atelektazi %5 oraninda
gortlmdstur.  Bu hastalar i¢in  solunum fizyoterapisi,
nasotrakeal aspirasyon ve FOB ile sekresyon temizligi
yapilmistir. VATS ile lobektomiyi yillar icinde torakotomi ile
lobektomiye gore fazla yapmaya basladik (Tablo 3). Bunun
agri kontrollinde basarili oldugunu, her ne kadar istatistiksel
azalma olmasada atelektazi, pndmoni gibi pulmoner
komplikasyonlari azalttigini distintyoruz (Tablo 4).
Postoperatif donemde gelisen pnémoni mortalite ile
sonuglanabilir (16). Etiyolojisinde atelektaziye neden olan
faktorlere ek olarak, orofarengeal sekresyonlarin ve mide
iceriginin aspirasyonu, re-entlbasyon, hijyen ve antisepsi
kurallarina uyulmamasi ve dort saatten uzun slren
operasyon sayilabilir. immunosupresif hastalarda, son
Ug¢ ay icinde hastanede yatarak tedavi goren hastalarda,
strekli saglik bakimina ihtiya¢ duyan hastalarda (diyaliz,
bakimevinde yasamak, evde saglik bakimi almak vb.)
hastane enfeksiyonu gelisme riski ylksektir. Hastanede
edinilmis enfeksiyonlarin  dnemli bir kismi pnémonidir.
Etken genellikle Gram-negatif bakterilerdir. Stratle ampirik
antibiyotik tedavisi baslanmali, kiltir sonuclarina gore
dizenlenmelidir. Aspirasyon pnémonisi de mortalite ile
sonuclanabilir, kimyasal pnémoniye ek olarak bakteriyel
pndmoni gelisimi mevcuttur. Etken genellikle Gram-negatif
ve anaerobik bakterilerdir. Ameliyatlarin genellikle lateral
dekdbitis pozisyonunda yapilmasi nedeniyle, en sik alt lob
superior segmentler etkilenir. Onlemek icin nazogastrik
sonda kullanimi, proton pompa inhibitdrleri, sik aspirasyon,
tip  malpozisyonunun  onlenmesi icin  bronkoskopi
ile kontrol yapilmasi &nerilmektedir. Cerrahi gegiren
hastalarda gelisen “akut solunum yetmezIigi” ekstubasyon
sonrasinda, yeniden entlibasyon ve mekanik ventilasyon
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gerektiren solunum yetmezIigi ya da cerrahiden 48 saat
sonra ekstlbasyonun saglanamamasidir.  Postoperatif
dénemde tim hastalarda hipoksi gelisir. Bu tablo genellikle
basit olarak atlatilir ancak bazi hastalarda (%0,8-2) klinik
tablo ARDS'ye kadar ilerler (17). Ciddi solunum solunum
yetmezligi genellikle pnémoni, ARDS, yetersiz havayolu
acgikhgl, pulmoner emboli, akciger 6demi nedeniyle gelisir.
Diger etiyolojik sebepler, Preoperatif donemde pulmoner
rezervin dogru hesaplanmamis olmasi ve planlanandan
daha buyuk rezeksiyon yapilmis olmasi, aktif sigara icimi,
atelektazi, aspirasyon, agri, hastanin operasyon sirasinda
enfeksiyon geciriyor olmasi sayilabilir. Tedavide fizyoterapi,
solunum egzersizleri, agri  kontroll, bronkodilatatér,
uygun antibiyotik  kullanimi,  noninvaziv  ventilator,
invaziv ventilatdr, Novolung, ekstrakorporeal membran
oksijenasyonu kullanimi gerekli olabilir. Bizim calismamizda
bes yilda 41 pnémoni olgusu gorilmusti (Tablo 4).

ARDS yillar icinde azalmakla birlikte 10 hastada goruldi
ve mortalitesi %80 olarak bulundu (Tablo 5). Literatiirde
ARDS mortalite orani %72'idir bizim ¢alismamizda sonug
benzer ¢ikmistir. Akciger kanseri nedeniyle opere olanlar
genellikle uzunyillar sigara icmis, kalan akcigeri anfizematoz
olan hasta grubudur. ARDS gelismesi postpnomonektomik
pnémonilerde sik karsilasilan ve mortalitesi cok yiksek bir
tablodur. ARDS mortalite orani bizim calismamizda %80
olarak bulunmustur.

Plevral komplikasyonlar arasinda bulunan ampiyem,
en sk pnémoni sonrasinda gordlurken, ikinci siklikla
postoperatif olarak gelisir (18) Postoperatif ampiyem
gelisimi etiyolojisinde uygunsuz antibiyotik kullanimi,
enflamatuvar akciger hastaliklari, bronkoplevral fistl,
yabanci cisim, kronik enfeksiyon, yetersiz drenaj, toraks
tlplnln tipun erken cekilmesi gibi faktorler vardir. Tedavi
iki ana baslikta incelenebilir. ilki ampiyem boslugunun
tedavisi digeri ise eger varsa fisttlin kapatilmasidir (19).
Bizim calismamizda postpnémonektomik bronkoplevral
fistll alti hastada (%3,1, 6/191) gelisirken sekiz hastada
sadece ampiyem (%0,9, 8/864) gelismistir.

UHK, hava kacaklarinin yedi glinden uzun strmesidir.
Bu sure bazi literatlrlerde bes giin bazilarinda ise 10 gin
olarak kabul edilmistir. Postoperatif donemde akcigerin
tamamen sismesi ve plevra yapraklari arasindaki boslugun
doldurulmasi sonrasi hava kacaklari genellikle iki-t¢ gln
icinde sonlanir. Amfizem, Ust lobektomi, steroid kullanimi,
aktif enfeksiyon, plevra ylzeyinde yapisikliklara neden
olan durumlar UHK icin risk faktorleridir. (20). Operasyon
sirasinda, hava kacaginin uzun slrecedi 6ngoriliyorsa
intraopeatif donemde fibrin Grlnleri, pnémeperitoneum
ve plevral tente uygulanabilir (20,21). Calismamizda UHK
orani %9,2 olarak bulunmustur.

Silotoraks, asirt miktarda lenf sivisinin plevral boslukta
yer almasidir. Genellikle duktus torasikusun veya buylik
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dallarindan birinin ripttrtne baghdir. Siklikla sag taraftadir.
Pulmoner rezeksiyonlar sonrasi silotoraks insidansi %1
oranindadir. Ekstraplevral pnomonektomilerde (6zellikle
sag), subkarinal, subaortik lenf nodu ve inferior ligament
diseksiyonu sirasinda duktus torasikus zedelenebilir. Plevral
sivi drenaji acik siit gériinlimiinde ve vizkdzdir. iceriginde
trigliserit >110 mg/dL ve kollesterol/trigliserit <1'dir.
Baslangic tedavisi genellikle konservatiftir. Total parenteral
nutrisyona gecilir. %25-75 hasta 10-14 glnde duzelir.
Somatostatin anologlari iyilesmeyi hizlandirabilir. Dizelme
olmadiginda cerrahi ile duktus ligasyonu yapilmasi gerekir.
Pleurodesis, fibrin glue, talc, radyoterapi, pleuroperitoneal
sant ve embolizasyon diger tedavi seceneklerindendir (22).
Serimizde silotoraks bes hastada goriildi (%0,6). Uc tanesi
TPN ile duzelirken, iki tanesine ductus ligasyonu yapildi.
GO6Jus cerrahisinin en korkulan komplikasyonlarindan
birisi bronkoplevral fistildir (BPF). Akciger parenkimi
veya hava yollarinin bir traktus kanal ile plevra ile
istirakli hale gelmesidir. ilk BPE 1933 yilinda Graham ve
Singer tarafindan yapilan pnémonektomi sonrasinda
bildirilmistir ve gelisme sikhigr %0,5-5"tir. Pnémonektomi
sonrasinda daha siktir (6zellikle sag) ve pnémonektomi
sonrasinda gelisen BPF’ler %25-70 oraninda mortalite
oranina sahiptir. En sk 6lim nedeni aspirasyon
pnomonisidir. Hastaya ait ve cerrahi teknige ait risk
faktorleri mevcuttur. Hastaya ait risk faktorleri arasinda;
ileri yas, malnutrisyon, neoadjuvan radyoterapi, diabetes
mellitus, tUberkiloz varligi, mukozada enfeksiyon/
enflamasyon,  postoperatif  mekanik  ventilasyon
gereksinimisayilabilir. Cerrahiteknige ait risk faktorleriise;
brons cerrahi sinirda pozitiflik, uzun gtduk birakilmasi,
bronsun asiri diseksiyonu, brons gidagunin yanlis veya
yetersiz sutlre edilmis olmasi, pndmonektomi (6zellikle
sag) yapllmasi sayilabilir. Erken dénemde (ilk 10 gln)
gelisen BPF'den cerrahi teknik sorumlu tutulmaktadir.
FistGlUn kicuk olmasi durumunda hasta asemptomatik
ya da minimal semptomatik olabilir. Mevcut drenden
yogun hava kacagi mevcutur, dreni alinmis olan
hastalarda solunum sikintisi, deri altt  amfizemi,
mediastinal sift ve hipoksi gorilebilirn. Pnémonektomi
sonrasinda grafide sivi seviyesinin dismesi ve pozisyonel
olarak sekresyon artisi vardir. Ge¢ ddnemde ates,
ampiyem ile ortaya cikabilir. Tani icin posteroanterior
grafi, torasentez, bronkoskopi yapilabilir. Tedavi BPF'nin
erken/ge¢ olmasina, vyapillan operasyonun tipine,
plevral boslugun kontaminasyonuna ve hastanin genel
durumuna gére degisir. ilk olarak hasta, etkilenen kismi
asagl gelecek sekilde tutulmali ve tlp torakostomi
uygulanmalidir. Daha sonra fistilin kapatilmasi, plevral
boslugun sterilizasyonu ve obliterasyonu planlanir.
Brons revizyonu ve VAC gibi kavite kapatici tedaviler de
denenebilir (23). BPF calismamizda iki hastada (%0,2)
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gorilmdastir ve literatlirde bildirilen oranlarin oldukca
altinda bulunmustur.

Galismanin dahil oldugu bes yillik periyotta 235 hastada
en az bir postoperatif komplikasyon gelisti (%27,2).
Allen ve ark.'nin (24) yapti§i calismada bu oran %36
bulunmustur. Calismamizda 20 hastada mortalite gorilda
(%2,3). Allen ve ark.'nin (24) verilerinde bu %2 oraninda
bulunmustur.

Hastanemizde hasta yogunlugundaki artisla birlikte
KHDAK nedeniyle yapilan operasyonlarda istatistiksel artis
(p<0,001) olmasina ragmen yogun bakim kalis stresinde
ortalamasi 1,2 olarak kalmis ve degismemistir (Tablo
2). Ayrica erkek cinsiyetin baskinhgida devam etmistir
(p<0,001) (Tablo 1). Yapilan rezeksiyon tipi acisindan
pndmonektomi oraninda azalma olsa da istatistiksel
olarak fark saptanmamis (p=0,090), ancak lobektomi
oraninda istatistiksel olarak anlaml artis bulunmustur
(p<0,001). Bu da pnémonektomi gibi morbidite ve ARDS
gibi mortalitesi ytksek komplikasyonu olan operasyonlar
yerine sleeve lobektomi gibi ileri tekniklerin kullanimina
cahsildigini  gostermektedir. Cerrrahi yaklasim bigimi
agisindan VATS ile yapilan rezeksiyonlarin sayi ve oraninda
da yillar iginde artisin (p<0,001) olmasi, her ne kadar
morbiditede etkisi istatistiksel olmasada (p=0,622),
cerrahi teknikte ilerleme oldugunu dustndidrmektedir
(Tablo 3, 4).

Calismanin Kisithliklan

Calismanin retrospektif olmasi, operasyonlari farkli
cerrahlarin yapmis olmasi, hastanemizin multidisipliner
bir hastane olmamasi nedeniyle postoperatif donemde
komplikasyon gelisen bazi hastalarin baska hastanelere
gonderilmek zorunda kalinmasi, dolayisiyla bu hastalarin
takibi ile ilgili zayifik bulunmasi calismamizin  zayif
yonleridir.

Sonug¢

Calismamiz, KHDAK icin rezeksiyon cerrahisi sonrasi,
mortalite oranlarinda azalmanin yani sira akciger kanseri
cerrahisinde en sik yapilan lobektomi morbiditesinde de
anlamliazalma saglanabildigini gdstermistir. Bu durum VATS
ile yapilan lobektomilerin artmasina, hastanemizin agirlikli
g6guUs hastaliklar ve gogus cerrahisi alaninda calisan bir
hastane olmasina ve tedavi streclerinin deneyimli ekip ile
yaplliyor olmasina baglanabilir.
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Amag: Ust solunum yolu obstriksiyonu, cocuklarda cogu geri
dénlsimli olan kardiyak ve pulmoner fonksiyon bozukluklarina yol
acabilmektedir. Biz adenoid veya tonsiller hipertrofi nedeniyle ameliyat
karar alinan ¢ocuklarda Ust solunum yolu obstriiksiyonunun kalp
Uzerine etkilerini degerlendirdik.

Yontemler: Calismaya kulak burun bogaz klinigine bagvuran ve Ust
solunum yolu obstriksiyonu tanisiyla operasyon karari alinmis bes ile
17 yas arasinda 30 hasta ile 30 saglam ¢ocuk alindi. Tim olgularin pik
nazal inspiratuvar akimlari (PNIF) &lctlip, ekokardiyografik (EKO) ve
elektrokardiyografik degerlendirmeleri yapildi.

Bulgular: Hastalarin ortalama yasi 9,432,571 yildi. Hasta grubunun
PNIF ortalamasi kontrol grubuna gdre anlaml dusiktl (hasta:
110,0+43,9 L/dk, kontrol:140,7+39,4 L/dk p=0,006). Gruplarin
EKG'de bakilan parametrelerinden P dalga ytiksekligi ortalamasi hasta
grubunda kontrol grubuna gére anlamli yliksek saptandi (p=<0,001).
Hasta ve kontrol gruplarinin EKO'da bakilan parametrelerinden
pulmoner ejeksiyon zamani ortalamasi hasta grupta kontrol grubuna
gdre anlamli dustik saptandi.

Sonug: Hasta grubunun PNIF ortalamasinin  disik saptanmasi,
solunum yolu direncinin arttigini gstermektedir, PNIF dederinin 110 L/
dk altinda olmasi sag kalp fonksiyonlarini etkileyebilir. PNIF degeri cocuk
doktorlar tarafindan tonsiller ve/veya adenoid hipertrofili cocuklarda
cerrahi zamani géstermede tarama amagli kullanilabilir.

Anahtar S6zciikler: Pik nazal inspiratuvar akim, sag kalp fonksiyonlari,
adenoid hipertrofisi

Abstract

Aim: Upper respiratory tract obstruction can cause cardiac and
pulmonary dysfunction in children, which are largely reversible. We
assessed the impact of upper respiratory tract obstruction on cardiac
function in children scheduled for surgery for adenoidal and/or tonsillar
hypertrophy.

Methods: In total, 30 patients who were admitted to the ear nose and
throat outpatient clinic and were scheduled for surgery for adenoidal
and/or tonsillar hypertrophy and 30 control subjects were included into
study. Peak nasal inspiratory flow (PNIF) was measured in all subjects,
and echocardiographic and electrocardiographic examinations were
performed.

Results: The mean age of the patients was 9.43+2.51 years. The
mean PNIF was significantly lower in patients (110.0 + 43.9 L/min)
than in the control group (140.7+39.4 L/min; p=0.006), and the mean
P wave amplitude was significantly higher in patients than in controls
(p<0.001). The mean pulmonary ejection time (ET) was significantly
shorter in patients than in controls.

Conclusion: Lower mean PNIF values in the patient group indicated
increased airway resistance, suggesting that PNIF values below 110
L/min may affect right heart function. PNIF can be used by the
pediatrician for screening to guide surgeons in children with adenoidal
and/or tonsillar hypertrophy.

Keywords: Peak nasal inspiratory flow, right cardiac function, adenoid
hypertrophy
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Giris

Tedavi edilmeyen cocuklarda kronik Ust hava yolu
obstriksiyonu; sekonder enUlrezise, sabah siddetli bas
agrilarina, istah kaybina, davranis bozukluklarina, okul
performansinda bozulmaya ve bulylime-gelisme geriligine
yol acabilir. ilerleyen olgularda akciger ventilasyon eksikligi;
kronik hipoksi, hiperkapni, sa§ kalp hipertrofisi, kor
pulmonale ve pulmoner 6dem gibi bircok kardiyopulmoner
komplikasyonlar ortaya cikabilir (1).

Yontemler

Hasta se¢imi

Her bir ebeveynden yazili bilgilendirilmis onam alinmis
ve calisma protokoli kurumsal etik komite tarafindan
onaylanmistir. Kulak burun bogaz poliklinigi tarafindan
izlenen ve adenoid hipertrofisi ve/veya tonsiller hipertrofi
tanisi konulan, bu nedenle operasyon karari alinmis bes ile
17 yas arasindaki 30 hasta ile cocuk kardiyoloji poliklinigine
GfGrdm duyulmasi Gzerine basvurup masum Gftrdm tanisi
konulmus fizik muayene ve laboratuvar tetkiklerinde
patoloji saptanmayan 30 saglam cocuk calismaya alindi.
Otuz kisilik hasta grubunda 12 kiz ve 18 erkek cocuk, 30
kisilik kontrol grubunda ise sekiz kiz ve 22 erkek cocuk
mevcuttu. Bilinen kalici hastaligi olanlar, immin sistem
yetersizligi olanlar, orta veya agir malnltrisyonu olanlar,
konjenital veya genetik hastaligi olanlar, tekrarlayan ve/
veya kronik akciger hastaligi olanlar, steroid tedavisi alanlar,
akut enfeksiyonu olanlar ile bilinen kardiyolojik hastalig
olanlar calismaya dahil edilmedi. Kulak burun bogaz
polikliniginde adenoid hipertrofi ve/veya tonsiller hipertrofi
on tanil olgularda sik enfeksiyon gecirme, horlama, burun
tikaniklhigr ve az duyma semptomlari degerlendirildi ve
fizik muayene, nazofarengoskopi ile adenoid hipertrofi
ve/veya tonsiller hipertrofi tanisi kesinlestirildi. Operasyon
Oncesi donemde hastalarin elektrokardiyografi (EKG),
ekokardiyografi (EKO) ve pik nazal inspiratuvar akimi
(PNIF) degerleri kaydedildi. Calismamizda; tim hastalarin
EKG'deki P dalga ylksekligi, PNIF ortalamasi ve EKO'da
mitral ve triklspit kapaktan darbeli Doppler (PWD) ile
alinan erken diyastolik (E) ve geg diyastolik (A) dalga hizlari,
doku Doppler ile bakilan mitral lateral duvar-septal duvar-
trikUspit lateral duvar Sa, Ea, Aa dalga hizlari, sol ventrikdl
diyastol sonu capi (LVED), pulmoner ejeksiyon zamani, sol
ventrikll ejeksiyon fraksiyonu (EF), kisalma fraksiyonu (KF)
degerleri kaydedildi. Triklspit kapakta gorilen yetersizlik
akimi tim hastalarimizda vardi. Fakat solunum yolu
probleminden dolayi, goéruntl kalitesi iyi olmadidr igin pik
akim hizina net disllemeyebileceginden hastalar arasinda
TY derecesi agisindan karsilastirma yapilmadi. Hasta ve
kontrol grubunda tim parametrelerin ortalama degerleri
hesaplandi, her parametre icin hasta ve kontrol grubu
arasinda anlamli istatistiksel fark olup olmadigi arastirildi.
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Elektrokardiyografi (EKG): Atriyumlarin
depolarizasyonu P dalgasi tarafindan yansitildigindan
atriyum bUyUmesi ile ilgili degerlendirme P dalgasi
degisikliklerine  dayanarak  yapilir. ~ Sag  atriyum
bldylmesinin tani kriteri I, 1ll, aVF'de P dalgasi
yUksekliginin 2,5 mm veya daha fazla olmasidir (2).

Ekokardiyografi: EKO'nun en onemli  klinik
kullanimlarindan ~ birisi ~ sol  ventrikilin  sistolik
fonksiyonlarinin - degerlendirilmesidir. M-mode, Doppler
EKO, doku Doppler EKO yontemleri ile normal EF'ye
ragmen kalp fonksiyonlarindaki  bozulmayi erken
tanimlamak mamkindir (3).

Doppler Ekokardiyografi

PW Doppler (Darbeli Doppler)

Sol ventrikdl ve sag ventrikll dolus sekilleri, mitral
ve triklspit akim dalgalari bu yéntemle kaydedilir. Mitral
ve triklspit akimlari icin apikal dért bosluk konumda
sample volum atriyoventrikiler kapak yaprakgiklarinin
hemen Uzerinde ve mimkin oldugunca akima paralel
yerlestirilir. Atriyumdan ventrikile gegcen kanin zamana
gore akim hizini gésterir. iki kisimdan olusur: diyastolik
erken dolus (E), diyastolik ge¢ dolus (A). Normal akim
dalgalari 6nyuk-ardytk degisiklikleri, solunum, yas ve kalp
hizindan etkilenmektedir; yasla birlikte A dalgasinda artis
gordlirken E/A orani azalmaktadir. Bu akimlar kalbin
diyastolik fonksiyonlarinin degerlendirilmesinde yardimci
olmaktadir (3).

Doku Doppler Goriintiileme

Bu gorlntileme esas olarak hareket eden dokulardan
gelen bilgilerin  kodlanmasini  saglayan, miyokarttan
kaynaklanan ylksek amplitit, dustk frekansli Doppler
dalgalarinin kullanildigi bir ydntemdir. Bu ydntem diyastolik
fonksiyonlarin incelenmesi, sol ventrikil gevsemesi,
sertlik ve dolus basincini degerlendirmek amaciyla yapilir.
Diyastolik fonksiyon bu yontemle dnyikten etkilenmeden
degerlendirilebilir. iki boyutlu dért bosluk gériintilemede
sample volim mitral ve triklspit kapagin lateral anuluse
yapistigi yerin 0,52 ¢cm uzakligina konur. Anuler harekete
paralel akim gonderilir. Bu incelemede sistol 2 fazda izlenir:
izovoliimetrik kasilma zamani ve sistolik kasilma zamani.
Diyastol 4 fazda incelenir: izovoliimetrik gevseme zamani,
erken hizli dolus fazi, diyastazis fazi, geg diyastolik yavas
dolus fazidir (3).

Sa (sistolik hiz): Kalp kasinin sistolik fonksiyonlarinin
direkt 6lcimidar. Belirgin azalmis EF'de daima azalr.
Azalmis Sa dalgasi normal EF'si olan kalp kasi hastaliklarini
da gosterebilir. Ea (erken diyastolik hiz): Mitral anulusun
erken diyastolde longitudinal hareketinin hizidir. On yiikten
etkilenmez. Azalmasi hasarlanmis miyokardiyel gevsemeyi
gosterir. Aa (geg¢ diyastolik hiz): Atriyel kontraksiyonu
gosterir. miyokardiyel esneklik azaldiginda artar.
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Pik Nazal inspiratuvar Akimi

PNIF Ust hava yolu tikanikliginin degerlendirilmesinde
kullanilan élctim yéntemidir. Nazal konjesyon, st solunum
yolu hastaliklarinin en sik rastlanan semptomudur. Alerjik
rinit basta olmak Uzere kronik nazal konjesyonu olan
hastalarda nazal hava yolu agikliginin degerlendirilmesi
gerekmektedir. Nazal hava yolu acikhigini degerlendirmek
icin rinomanometri, akustik rinometri, video-endoskopik
foto-dokimantasyon ve PNIF kullaniimaktadir. Digerlerine
gore pratik, hizli ve ucuz olmasi nedeniyle PNIF avantajli
bulunmaktadir (4).

istatistiksel analiz

istatistiksel analiz icin  SPSS 15.0 for Windows
programi kullanildi. Degerlendirme sonuglarinin tanimlayici
istatistikleri; kategorik degiskenler icin sayi ve ylizde, sayisal
degiskenler icin ortalama, standart sapma, ortanca olarak
verildi. Bagimsiz iki grup arasinda sayisal degiskenlerin
karsilastirmalari; normal dagilim kosulu saglandiginda
Student t-test, saglanmadiginda ise Mann-Whitney U
testi ile yapildi. Bagimsiz gruplarda kategorik degiskenin
oranlarl arasindaki farklar ki-kare analizi ile test edildi.
Sayisal degiskenler arasi iliskiler parametrik test kosulu

(Tablo 1). Hasta grubun PNIF ortalamasi 110,0+43,9 L/
dk, kontrol grubunun PNIF ortalamasi 140,7+39,4 L/dk
idi. Hasta grubunun PNIF ortalamasi kontrol grubuna gére
istatistiksel olarak anlamli oranda dusuktd (p=0,006) (Tablo
2). Hasta ve kontrol grubu arasinda darbeli Doppler ile
bakilan mitral ve trikUspit kapak E ve A dalga hizlari, LVEDd,
EF (%), KF (%) arasinda anlamli fark saptanmadi; sadece
hasta grubunun pulmoner ejeksiyon zamani (ET) kontrol
grubuna gére anlamli oranda duslk bulundu (p=0,001)
(Tablo 3). Hasta grubu ve kontrol grubunun doku Doppler
dalga hizlari karsilastirildiginda iki grup arasinda anlamli fark
saptanmadi (Tablo 4).

Tartisma

Adenoid hipertrofi ve/veya hipertrofik tonsiller
kronik nazal konjesyona neden olan sik karsilasilan
hastaliklardir. Nazal konjesyon kronik Ust hava yolu
obstriksiyonuna yol acar. Artmis nazal direng akciger
ventilasyonunda  bozulmalara ve kardiyopulmoner
hastallk ve komplikasyonlara neden olabilir (5).
Kardiyak disfonksiyona neden olan agir Ust solunum
yolu obstriksiyonunun en &énemli nedeni tonsillerin,

saglandiginda Pearson korelasyon analizi, saglanmadiginda Tablo 1. Hasta ve kontrol gruplarinin p dalga yiiksekliklerinin
Spearman korelasyon analizi ile incelendi. Istatistiksel alfa et L et
anlamlilik seviyesi p<0,05 olarak kabul edildi. Hasta Kontrol
Bulgular EKG P Ort £ SD Ortanca | Ort*SD Ortanca p
. . dalgasi | 4 954044 | 2 1,37£0,47 | 1 <0,001
. (;a|‘|§maya 12 (%40) kiz, 18 (%60) erkek toplam 30 hasta Ort. Ortalana, SD- Standart sapma
ile sekiz (%26,6) kiz, 22 (%73,3) erkek toplam 30 kontrol
dahil edildi. Gruplar arasinda cinsiyet dagiimi agisindan T 2 e v e B e T TR s e
anlamli farkhlik saptanmadi (p>0,05). Hastalarin ortalama ro— S
9,43+2,51 yildi. Hasta ve kontrol gruplarinin EKG'de =2 ke
yast 2,4524,51 yidl. grup o PNIF Ort + SD Ortanca | Ort+SD Ortanca | p
bakilan parametrelerinden P dalgasi ylksekligi ortalamas, al
. ortalama | 110,0+43,9 | 99 140,7+39,4 | 143 0,006
patolojik sinirda olmasa da hasta grubunda kontrol grubuna : —
.. . L .. PNIF: Pik nazal inspiratuvar akimi, Ort: Ortalama, SD: Standart sapma
gore istatistiksel olarak anlamli ylksek saptandi (p=<0,001)
Tablo 3. Hasta ve kontrol gruplarin ekokardiyografide darbeli Doppler ve M-mode ile bakilan parametreleri
Hasta Kontrol
Ortanca Ort£SD | Ortanca Ort+SD |
Mitral kapak E (m/sn) 1,150,19 1,15 1,09+0,16 1,10 0,160
A (m/sn) 0,57+0,09 0,57 0,52+0,13 0,50 0,071
TrikUspit kapak E (m/sn) 0,68+0,12 0,66 0,64+0,11 0,62 0,187
A (m/sn) 0,35+0,09 0,33 0,33+0,06 0,31 0,510
LVED (cm) 3,68+0,53 3,60 3,83+0,41 3,75 0,107
EF (%) 70,80+5,19 71 69,67+4,73 71 0,380
KF (%) 39,67+4,10 39,5 38,77+3,82 39,5 0,383
Pulmoner ET (m/sn) 253,40+20,01 251 274,70+23,67 280 0,001

PWD: Darbeli Doppler, EKO: Ekokardiyografi, E: Erken diyastolik, A: Gec diyastolik, Ort:

Ortalama, SD: Standart sapma, EF: Ejeksiyon fraksiyonu, KF: Kistik fibrozis
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Tablo 4. Hasta ve kontrol grubun doku Doppler akim hizlan

Hasta Kontrol
Ort + SD Ortanca Ort £ SD Ortanca p
Sa | 0,093:0,014 | 0,095 0,091£0,013 | 0,090 0,623
b Va | 0,169£0,029 | 0,170 0,164£0,026 | 0,165 0,483
Aa | 0,076£0,017 | 0,075 0,068+0,017 | 0,070 0,071
Septal Sa | 0,071%0,011 | 0,070 0,066£0,009 | 0,070 0,048
Va | 0,130£0,019 | 0,130 0,123£0,016 | 0,120 0,121
Aa | 0,058£0,009 | 0,060 0,056£0,012 | 0,060 0,359
Trkispit Sa | 0,142+0,021 | 0,140 0,135£0,017 | 0,130 0,288
Va | 0,166£0,033 | 0,170 0,153£0,022 | 0,155 0,074
Aa | 0,120,016 | 0,110 0,108£0,021 | 0,105 0,478

Sa: Sistolik hiz, Aa: Geg diyastolik hiz, Ort: Ortalama, SD: Standart sapma, Va: Vaskdler akis hizi

adenoidin veya her ikisinin birden biytk olmasidir (6).
Pratik, hizli ve ucuz olmasi nedeniyle Ust hava yolu
obstriksiyonu tanisinda PNIF kullaniimaktadir. PNIF'nin
disik olmasi nazal hava vyolu obstriksiyonunun
oldugunu gostermektedir (4). Calismamizda  Ust
solunum yolu obstriksiyonu olan hastalarda PNIF kontrol
grubuna gore azalmis saptandi. PNIF ortalamasi hasta
grubunda 110,0+43,9 L/dk saptanmis olup 110 L/
dk'nin altindaki degerlerde sag kalp fonksiyonlarinda
etkilenme basladigini distindirmektedir. Cocukluk yas
grubuna ait normal degerlere ait veri cok olmamakla
birlikte bizim calismamizda 5-17 yas arasi normal
PNIF degerleri 140,7+39,4 L/dk olarak saptanmistir.
Elektrokardiyografideki P dalgasinin ilk kismi sag
atriyumu, ikinci kismi ise sol atriyumu gosterir. P dalga
ylUksekliginin  artmasi sag atriyumun genislediginin
gostergesidir. Calismamizda adenoid hipertrofi ve/veya
tonsiller hipertrofisi olan hastalarda kontrol grubuna
gore P dalga yuksekliginin anlamli oranda artmis
olmasli sag atriyumda dilatasyon basladiginin gdstergesi
olarak kabul edilmistir. Adenotonsiller hipertrofiye bagli
kardiyak komplikasyonlarin sebebi hipoventilasyondur.
Hipoventilasyon hipoksemi ve/veya hiperkarbi ile
sonuclanir. Bu durum pulmoner vazokonstriksiyona
neden olarak pulmoner vaskdler yatakta geri donlsimlU
veya donisimslz dedisikliklere neden olur (7). Kalp
fonksiyonlari degerlendirilirken sistolik disfonksiyondan
once diyastolik fonksiyon bozuklugu olusur. Diyastolik
fonksiyon bozuklugu olan hastalarda da trikUspit ve
mitral kapagin PW ile bakilan E dalga hizinda azalma,
A dalga hizinda artis ve ET'de kisalma olur. Ejeksiyon
zamani sistolik akimin baslangici ve sonu arasindaki
zaman araligidir (8). Ejeksiyon zamanindaki azalmanin
ventrikil  disfonksiyonunu  gdsterdigini  vurgulayan
calismalara bakacak olursak; Ocal ve ark. (8) calismasinda
doxorubisin alan hastalarda sol ventrikil ejeksiyon

zamanininda azalma oldugu; Noori ve Mehralizadeh
(9) calismasinda da asemptomatik talasemi majorli
hastalarda aorta ve pulmoner arter ET'nin kontrol
grubuna gore azalmis oldugu vurgulanmistir. Scapellato
ve ark. (10) calismasinda ise pulmoner vaskuler rezistans
ve pulmoner ET arasinda negatif yonde zayif korelasyon
bulunmustur. Leier ve ark. (11) aorta ET'nin azalmanin
stroke volimdeki azalmaya sekonder oldugunu;
Hirschfeld ve ark. (12) da buylk arter transpozisyonu
tanili hastalarda yaptiklari calismalarinda pulmoner
ET'deki azalmanin 6n ylkin (afterload) yiksekligine
bagh gelistigini ifade etmislerdir. Hayvan calismalarinda
da sol ventrikil ET'deki azalma oOn yUk artisina
baglanmistir.  Calismamizda hasta grubunda kontrol
grubuna goére pulmoner ET'nin azalmis olmasi hasta
grubunda sag ventrikdlin diyastolik fonksiyonlarinda
bozulma oldugunu dusindtrmustir. Tatlipmar ve ark.
(13) 95 cocukla yaptiklari calismalarinda adenoid ve
tonsiller hipertrofili olgular sadece adenoid hipertrofisi,
sadece tonsil hipertrofisi ve normal cocuklarla ortalama
pulmoner arter basinci ve miyokardiyel performans
indeksi Glctimlerine goére karsilastirilmis, adenoid ve
tonsiller hipertrofili grubun kardiyopulmoner hastalik
acisindan en riskli oldugu sonucuna variimistir. Wilkinson
ve ark. (14) vyaptiklari calismada adenotonsiller
hipertrofiye bagl pulmoner hipertansiyon oranini
%3,3 olarak bulmuslardir. Adenotonsillektomi yapilan
hastalarin  buylk cogunlugunda postpoperatif klinik
olarak dlzelme saptanmistir (15). Seksen cocugun
dahil edildigi baska bir calismada, adenoid hipertrofili
cocuklarda  kardiyopulmoner  degisikliklerin  nadir
olmadigi, erken tani ve Ust hava yolu obstriksiyonunun
erken tedavisinin ciddi kardiyopulmoner komplikasyonlari
onleyecedi bildirilmistir (16). Duman ve ark. (17) 21
ileri adenotonsiller hipertrofisi olan hasta ile yaptiklari
calismada bu grupta sag ventrikil miyokard performans
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indeksinin bozuldugunu saptamislar ve cerrahi sonrasi
bu bulgularin dizeldigini ifade etmislerdir. Calismamizda
da hasta ve kontrol grubunun EKO parametreleri
degerlendirildiginde iki grup arasinda doku Doppler akim
hizlari, sol ventrikl EF, KF, LVEDd degerleri arasinda anlamli
fark saptanmadi. Bunun sebebi EKO’daki degisikliklerin
daha uzun zaman gerektirmesi ve hastalarimizin yas
ortalamasinin kicik olmasina baglandi. Calismamizda
EKG'deki P dalga ylksekligi ve EKO’daki pulmoner ET'nin
kontrol grubuna gore istatistiksel olarak anlamli olmasi
bize adenoid hipertrofi ve/veya hipertrofik tonsilleri olan
cocuklarda 6zellikle PNIF degeri 110,0+43,9 L/dk altinda
oldugunda sag ventrikil fonksiyonlarinda etkilenme
basladigini distindlirmustir. Bu degerin cocuk hekimleri
tarafindan  cerrahiyi  6ngdérmede  kullanilabilecegini
dlstnUyoruz.

Calismanin kisithihklan

Hasta sayisi daha fazla olabilirdi. Ameliyat oncesi
bulgular ameliyat sonrasi bulgularla karsilastirilsa ve EKG ile
EKO 6lclimlerinin normale dénus suresi belirlense calisma
daha degerli olabilirdi. Atriyum capi ile p dalga amplittdi
korelasyonu gosterilmemesi de calismanin kisithliklarindan
biridir.
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Agrisiz Doguma Yaklasimin Degerlendirilmesi: Anket

Calismasi

Assesment of the Approach to the Painless Delivery: A Survey Study
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0z

Amag: Dogum travayl sirasinda olusan agriyr giderebilmek; annenin
dogum olayina fiziksel ve duygusal olarak katlimini saglar ve
istenmeyen maternal ve fetal etkileri azaltabilir. Kadin Hastaliklari ve
Dogum alaninda gérev yapan hekimlerin agrisiz doguma yaklasimlarini
degerlendirmek amaciyla bu anket calismasini planladik.

Yontemler: Turkiye genelinde halen calismakta olan kadin hastaliklari
ve dogum alaninda gorev yapan hekimlerin agrisiz doguma yaklasimi
ile ilgili 10 sorudan olusan anket ¢alismasi yapildi. Doksan sekiz hekimin
cevaplari degerlendirildi.

Bulgular: Tirkiye genelinde kliniklerde adrisiz dogumun yaygin
olmadigi, hastalara agrisiz dogum secenegi sunulma oraninin diistik
oldugu ve bilgilendirmenin yetersiz oldugu goriildi. Ayrica hekimlerin
dogum eylemi Uzerine etkilerinde ortak bir goriste olmadiklari
sonucuna varildi.

Sonucg:  Agnsiz dogum  uygulamasinin - yayginlastirimasinda
anestezistlerin yaninda kadin hastaliklari ve dogum hekimlerinin de
pay! blyuktir. Hastayl gebelik boyunca takip eden kadin hastaliklar ve
dogum hekimlerinin slireg icerisinde hastay! bilgilendirmesinin; hasta
istemine bagli sezaryen oranini azaltabilecegini de vurgulamak isteriz.

Anahtar Sozciikler: Agrisiz dogum, anket, normal dogum

Abstract

Aim: Being able to relieve pain that occurs during delivery provides
physical and emotional involvement of the mother in the birth and
could reduce maternal and fetal undesirable effects. We planned
this questionnaire study to evaluate the painless delivery approaches
of physicians working in the fields of gynecological diseases and
obstetrics.

Methods: A survey was made consisting of 10 questions about the
painless delivery approaches with the gynecologists and obstetricians
in Turkey. Ninety-eight physicians’ answers were evaluated.

Results: It was observed that the painless birth in the clinics was not
widespread, the low painless delivery options offered rate was low and
the informing was inadequate in clinics throughout Turkey. In addition,
it was concluded that physicians did not have a common idea to the
effect on the action of delivery.

Conclusion: The role of gynecologists and obstetricians, as well as
anesthesiologists, is great in spreading painless delivery practice. We
also wanted to emphasize that informing the patient during pregnancy
by the gynecologic diseases and obstetricians may reduce the rate of
cesarean delivery due to the patient’s request.

Keywords: Painless delivery, survey, normal delivery

Giris

Kadinlarin hayatlari boyunca yasayabilecekleri en
siddetli agrilardan biri dogum agrisidir. Dogum korkusu
ve dogumla ilgili celisik duygular gebelik stirecinin normal
bir parcasidir (1). Bazi arastirmalara gore; gebenin daha
once sorunlu bir dogum deneyimi yasamis olmasinin ya
da obstetrik komplikasyon gecirmis olmasinin dogum
korkusuna etkisi vardir (2). Agri ve emosyonel stresin
olusturdugu artmis katekolamin ve kortizol dizeyi ile

uterus kontraktilitesi etkilenir; uterus tonusunda azalma
ve kontraktilite frekansinda artma sonucunda uterus
kasilmalari etkisiz duruma gelir ve dogumun uzamasina
neden olur (3). Siddetli agri, gebenin mental saghgin,
bebegi ve esi ile iliskilerini ciddi sekilde etkileyebilir ve
emosyonel bozukluklar, depresyon ve anksiyeteye yol
acabilir (3). Obstetride ilk anestezi uygulamasi 1846
yilinda dogum adrisini gidermek (zere eter ile James
Young Simpson tarafindan yapilmistir (4). Rejyonal
anestezi yontemlerinin kullaniminin artmasiyla birlikte
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20 yildir dogum analjezisi yayginlasmistir. American
Society of Anesthesiologyists (ASA) ve American
College of Obstetricians and Gynecologists (ACOG),
dogum agnisinin varligini tedavi icin bir endikasyon
kabul etmektedir (1). Rejyonel teknikler dogum travayi
sirasinda olusan adriyi gidererek annenin dogum
olayina hem fiziksel hem de duygusal olarak katilmasini
saglamaktadir. Bu katihm anne ve bebek icin olumlu
etkiler saglamaktadir (5). Agdriyl gidermek, maternal ve
fetal yan etkileri azaltabilir. Vazomotor blokaj etkisi ile
preeklampsi, hipertansiyon, diyabet gibi plasental kan
akimini ve fonksiyonunu bozan hastaliklarda intervill6z
kan akimi artar (5). Epidural anestezi uygulanan bir
olguda sezaryen endikasyonu gelisirse analjezi dizeyi
hizla istenilen anestezi dlzeyine getirilebilir. Dogum
sonrasi tubal ligasyon gerekirse ayni islem icin de
yardimci olur (6).

Bu kapsamda, Turkiye genelinde halen calismakta olan
kadin hastaliklari ve dogum (KHD) alaninda gdrev yapan
hekimlerin agrisiz doguma yaklasimi konusunda bilgi,
deneyim ve farkindaliklarini degerlendirmek amaciyla bu
anket calismasini planladik.

Yontemler

Calismanin  amaca  dogrultusunda uygulanacak
olan anket sorulari secimi icin elektronik veri tabanlar
tarandi ve amacimiza uyumlu benzer anket calismalari
incelenerek hazirlandi (7,8). Arastirmada niteliksel
yontem kullanilmistir. Anket sorularinin hazirlanmasinda
dogum analjezisi  uygulayan  anesteziyoloji ve
Reanimasyon hekimlerinin  ve KHD hekimlerinin
gorisleri alindi. Anket formunun anlasilirhgini kontrol
etmek Uzere, arastirmacilar tarafindan bes KHD hekimi
ile 6n uygulama yapildi. Anket formu ortalama Ug dakika
icinde yanitlanabilecek sorulardan olusturuldu. Anket
formunda dokuz coktan secmeli ve bir acik uclu olmak
Uzere toplam 10 soru bulunmaktadir. Bu anket calismasi
Turkiye genelinde KHD bransinda halen ¢alismakta olan
hekimlere uygulandi. Verileri toplamadan 6nce; hekimler
calisma hakkinda bilgilendirilip s6zel onay alindi. Anket
calismasi oldugu icin ayrica etik kurul onayr alinmadi.
Anket verileri web Uzerinden elektronik veri formundan
toplanarak elde edildi. Arastirmada 98 hekim tarafindan
tim sorulara cevap alindi. KHD hekimlerine sorulan
anket sorulari Tablo 1'de sunulmustur.

Tablo 1. Anket sorulan

Soru Soru
Numarasi

1
Kliniginizde agrisiz dogum yapiliyor mu?

Hayir
Nadiren

Hastalarinizda agrisiz dogum mu, normal dogum mu tercih ediyorsunuz?

Adrisiz
Normal

— =

Agrisiz dogumun dogum eylemini uzattigini diistintyor musunuz?

Hayir
Siklikla

Agrisiz dogumun komplikasyonlari hakkinda bilginiz var mi?

> 0=z 2> |0=>

w

=
T
Q

=
=

Hastalara agrisiz dogum secenedi sunuluyor mu, eder sunuluyorsa kim tarafindan sunuluyor?

Evet KHD
Evet Anestezist

Agrisiz dogumun KHD hekiminin is yikind arttirdigini distinlyor musunuz?

Hayir
Nadiren
Siklikla

Agrisiz dogumun sezaryen oranini azaltacagini diistiniyor musunuz?

Hayir

Hastalarin agrisiz dogum hakkinda yeterli bilgiye sahip oldugunu dustntyor musunuz?

Hayir
Siklikla
Nadiren

Agdrisiz dogumun fetal olumlu-olumsuz etkisi oldugunu distintyor musunuz?

10 Fetal komplikasyona neden oldugunu distinlyorsaniz ne oldugunu kisaca belirtir misiniz? | ...
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istatistiksel Analiz

Veriler bilgisayar ortaminda Statistical Package
for Social Sciences (SPSS) for Windows 21.0 istatistik
paket programi kullanilarak arastirmacilar tarafindan
degerlendirilmistir.

Bulgular

Doksan sekiz  KHD hekiminin katildigi  anket
calismasinda agrisiz dogum uygulanan klinik sayisi 44
(%44) iken, 20 (%21) klinikte nadiren uygulandigi ve
34 (%35) klinikte uygulanmadigi sonucuna ulasildi.
Ankete katilan 20 (%21) hekim agdrisiz dogum, 78
(%79) hekim normal dogum tercih etmekteydi (Tablo
2). %60 oraninda 53 hekimin agrisiz dogumun dogum
eylemini uzatti§gi distincesi varken, %28 oraninda 25
hekimin siklikla uzattidi, %12 oraninda 11 hekimin
uzatmadigr distincesi oldugu sonucuna varildi (Tablo 2).
Agrisiz dogumun komplikasyonlari hakkinda 84 (%93)
hekim bilgisi oldugu cevabini verirken alti (%7) hekim
bilgisi olmadigi cevabini verdi. “Hastalara agrisiz dogum
secenedi sunuluyor mu?” sorusuna 33 (%38) denek
KHD hekimlerinin sundugunu, 16 denek (%19) anestezi
hekimlerinin sundugunu, 37 hekim (%43) ise herhangi
birinin sunmadigini belirtti. KHD hekimleri %41 oraninda
agrisiz dogumun is yuklerini arttirmadigini distinlrken
%28 hekim is yUklerini artirdigini belirtti. “Agrisiz
dogumun sezaryen operasyon oranini azaltacagini
distndyor musunuz?” sorusuna 51 (%61) KHD hekimi
hayir, 23 (%27) KHD hekimi evet, 10 (%12) KHD hekimi
siklikla yanitini verdi. Hekimlerin %77'si hastalarin agrisiz

dogum hakkinda yeterli bilgisi oldugunu distinmezken
%6 hekim yeterli bilgisi oldugunu disindiguni belirtti.
Agrisiz dogumun fetal etkilerini sorguladigimizda; 27
hekimin (%33) olumsuz etkisi, 16 hekimin (%20) olumlu
etkisi oldugu cevabini verirken, 38 hekimin (%47)
bilgim yok cevabini verdigi tespit edildi. Fetal olumsuz
etkileri oldugunu distnen hekimlerimizin cevaplamasini
istedigimiz son soruda nelere sebep olabilecegini sorduk
ve 27 hekimin cevap verdigi soruda; 25 hekim uzamis
dogum eylemine bagl komplikasyonlari vurgularken
iki hekimin vakum, forseps ile dogum oranini artirdig
cevabini verdi.

Tartigma

Dogum her zaman fiziksel ve psikolojik acidan stres
yaratan bir slrectir Dogum stresine verilen fizyolojik
yanit annenin enerji rezervlerini kullanip tikenmesine,
hatta lohusalik déneminde o&limcil komplikasyonlara
yol acabilecek niteliktedir (1). Modern agr tedavisi
kavrami, dogumda siddetli adrinin ve onun yarattigi
stresin anne ve fetls Uzerinde meydana getirecedi zararli
etkiler nedeni ile etkin bir sekilde giderilmesi gerektigini
savunmaktadir. Dogum analjezisinin maternal mortalite
ve morbiditeyi azalttigi klinik calismalarla gosterilmistir
(9,10). Agrisiz dogumun dogum travayi Uzerine etkilerini
inceleyen bircok calisma vardir. Leighton ve Halpern (11)
yapti§l meta-analizde 2369 hasta incelenmistir. Travayin
birinci ve ikinci evresinde uzama oldugu gosterilmistir,
bunu destekleyen benzer calismalar da vardir. Gomar
ve Fernandez (12) ile Leighton ve Halpernin (11)

Tablo 2. Anket sonuclan

Soru 1 Soru 2 Soru 3 Soru 4

Soru 5
n (%) n (%) n (%) n (%) n (%)

Soru 6 Soru 7 Soru 8 Soru 9 Soru 10
n (%) n (%) n (%) n (%) n (%)

Evet 44 (%A44) 53 (%60) | 84 (%93)

23 (%28) | 23(%27) | 5(%6)

Hayir 34 (%35) 11 (%12) 6 (%7)

37 (%43)

34 (%41) 51 (%61) 65 (%77)

Siklikla 25 (%28)

4 (%5) 10(%12) | 10 (%12)

Nadiren 20 (%21)

22 (%27) 4 (%5)

Adrisiz 20 (%21)

Normal 78 (%79)

KHD . : - : 33 (%38)

Anestezist

16 (%19)

Olumlu

16 (%20)

Olumsuz

27 (%33)

Yeterli
bilgim yok

38 (%47)

Uzamis
dogum
eylemi

25 (%26)

Diger

2 (%2)

KHD: Kadin hastaliklari ve dogum
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yaptiklarl calismalarda ise travayin birinci evresinde
degisiklik yapmazken ikinci evrede uzama oldugu tespit
edilmistir. Lurie ve Matzkel'nin (13) yaptidi calismada
ise dogum eyleminin birinci ve ikinci evresinde uzama
oldugu sonucuna ulasiimistir. Biz calismamizda KHD
hekimlerinin %60 oraninda dodum eylemini uzattid
dislncesinin hakim oldugu sonucuna ulastik. Epidural
analjeziye bagli gelisebilecek motor blok enstrimental
dogum sikliginda artmaya neden olabilecegini gdésteren
calismalarin yaninda Writer ve ark. (14) neden olmadigini
vurgulamistir.  Calismamizda iki hekim enstrimental
dogum sikhginda artisi vurgulamaktadir. Sezaryen segilmis
endikasyonlarla gerceklestirildiginde, anne ve bebegi icin
hayat kurtarici bir cerrahi ydontemdir. Ancak giderek hekim
ya da hastanin istegine bagl, elektif olarak uygulanir
hale gelmis ve normal vajinal dogumun bir alternatifi
gibi sunulmaya baslamistir.  Sezaryen oranlarindaki
artis nedenleri olarak, gecirilmis uterin cerrahi, cogul
gebeliklerin artisi, ileri yas gebeliklerinin artisi, Gremeye
yardimci tekniklerin ve fetal elektronik monitorizasyon
kullaniminin  artisi, dogumhane kosullarinin  uygun
olmamasi, epidural anestezi alternatifinin yaygin olarak
sunulmamasi gibi faktorlerden s6z edilmektedir (15,16).
Ayrica sezaryen dogumlarin bebek ve anne icin daha
gUvenli oldugu inanci, gebelerin dogum surecinden ve
dogumhaneden korkmalari, dogumda psikolojik destegin
g6z ardi edilmesi gibi emosyonel ve psikolojik faktérlerin
etkisi de s6z konusudur (16,17). Sezaryen dogum tercihini
etkileyebilen nedenlerden bir digeri doktorlarin hastayi
yonlendirmesidir (17,18).

Fisher ve ark. (19) vajinal dogumla ilgili negatif
deneyim vyasayan kadinlarin, diger gebeliklerinde
vajinal dogum korkusu yasadigini belirtirken, Kasai
ve ark. (20) ise calismalarinda benzer sekilde dogum
korkusu nedeniyle elektif sezaryen oranlarinin arttigini
vurgulamaktadir. Délen calismasinda sezaryen hizinin
artmasinda anne isteminin édnemli bir neden oldugunu
bunun da sebebinin korku oldugunu vurgulamistir (21).
Calismalarin aksine %671 oraninda KHD hekiminin agrisiz
dogum uygulamasinin yayginlastiriimasinin - sezaryen
oranini  azaltmayacagini  disindigind  belirledik.
Diinya Saglik Orgiiti (WHO) sezaryen dodum oraninin
%15'den az olmasini 6nermektedir. Sezaryen dogum
hizindaki artis uluslararasi bir saglik sorunudur (22).
WHO'nun sezaryen oranlarinin %10-15 oraninda
sinirlandiriimasi yonindeki dnerilerine karsin, Turkiye'de
sezaryen oranlari 2001 yilinda %21 iken tim dogumlar
arasinda sezaryen dogum orani 2007 yilinda %36, 2010
yilinda %45, 2011 yilinda %47 iken, 2014 yilinda %52,4
oraniyla bu tercihlerin bize ne kadar ylksek oldugunu
gostermektedir (18). Biz de yaptigimiz calismada KHD
hekimleri ve anestezistler tarafindan hastalara dogum
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Oncesi agrisiz dogum hakkinda yeterli bilgi verilmedigini
ve hastalara boyle bir secenedin yeterli oranda
sunulmadigl sonucuna vardik. Dogum korkusunun
sezaryen oranlarindaki artista 6nemli bir payr oldugunu
dustinmekteyiz.

Sonug

Bu calisma ile Tirkiye genelinde KHD hekimlerinin
agrisiz dogum uygulama oranlarini ve agrisiz doguma
yaklasimlarini analiz etmeyi amacladik. Calismamizda
Tarkiye genelinde adrisiz dogum uygulamasi ve KHD
hekimlerinin agrisiz  dogumu tercih etme oraninin
distk oldugu ve olasi komplikasyonlardan kacinmak
icin normal dogumu tercih ettigi sonucuna ulastik.
Ayrica hastalara agrisiz dogum hakkinda yeterli bilgi
verilmedigi ve hastalara agrisiz dogum secenedinin
cogu hekim tarafindan sunulmadigi sonucuna ulastik.
KHD hekimlerinin agdrisiz dogumun dodum eylemi
Uzerine etkilerinde ortak bir gdriste olmadiklarini
belirledik. Calismamizda agdrisiz dogum uygulamasinin
yayginlastiriimasinda anestezistler ile birlikte KHD
hekimlerinin de payinin blylk oldugunu ve agrisiz
dogumun yayginlastiriimasinin sezaryen dogum oraninda
azalmaya etkisi olacagini vurgulamayr amacladik. Benzer
calismalarin daha genis gruplarda yapilmasi ¢calismamizin
verilerinin - desteklenmesi acisindan yararli olacagini
distinmekteyiz.

Yazarlik Katkilan

Konsept: A.G.F, D.D.A., N.A. Dizayn: A.G.E, DD.A., N.A.
Veri Toplama veya isleme: A.G.F, DDA., N.A. Analiz veya
Yorumlama: A.G.F, D.D.A., N.A. Literatlr Arama: A.G.F,
D.D.A., N.A. Yazan: A.G.F, D.D.A., NA.

Cikar Catismasi: Yazarlar tarafindan ¢ikar catismasi
bildirilmemistir.

Finansal Destek: Yazarlar tarafindan finansal destek
almadiklar bildirilmistir.

Kaynaklar

1. Duman Z, Kdken NG, Sahin FG, Cosar E, Anéz DT, Aral i. Saglik
calisanlarinin normal dogum ve sezaryen ile ilgili distinceleri.
Perinatol Derg 2007;15:1-7.

Mc Donald JS, Obstetric pain. In: McMahon SB, Koltzenburg
M, editors. Wall and Melzack’s Textbook of Pain. 5th ed.
Edinburgh: Churchill Livingstone; 2006. p. 793-816.

Miller RD. Miller's anesthesia. 6th ed. Philadelphia,
Pennsylvania: Elsevier Churchill Livingstone; 2005. p. 16.
Erdine S. Agri. istanbul:Nobel Tip Kitabevleri; 2007. p. 142.
Ozyuvac E. Dogum agrisi mekanizma ve kontroliinde giincel
kavramlar. Klinik Gelisim. istanbul Tabip Odasi; 2007. p. 46-
52.

Erdine S. Obstetrik anestezi ve analjezi uygulamalari. Rejyonal
Anestezi. istabul: Nobel Tip Kitabevi: 2005. p. 253-70.



Demir6z Aslan ve ark. Agrisiz Doguma Yaklasim

10.

11.

12.

13.

14.

Paul RH, Miller DA. Cesarean birth: how to reduce the rate.
Am J Obstet Gynecol 1995;172:1903-7.

Yumru E, Davas i, Baksu B, Altindas A, Mert M. 1995-1999
yillari arasinda sezaryen operasyonu endikasyonlari ve
oranlari. Perinatoloji Dergisi 2000;8:3-4.

Bonica JJ. The nature of the pain of parturition. In: Bonica
JJ, McDonald JS, editors. Principles and practice of obstetric
analgesia and anesthesia. 2nd ed. Williams and Wilkins;
1995. p. 243-73.

Burke D, Henderson DJ, Simpson AM, et al. Comparison
of 0.25% S(-)-bupivacaine with 0.25% RS-bupivacaine for
epidural analgesia in labour. Br J Anaesth 1999;83:750-5.
Leighton BL, Halpern SH. Epidural analgesia: effects on
labor progress and maternal and neonatal outcome. Semin
Perinatol 2002;26:122-35.

Gomar C, Fernandez C. Epidural analgesia-anaesthesia in
obstetrics. Eur J Anaesthesiol 2000;17:542-58.

Lurie S, Matzkel A. Epidural anesthesia shortens duration of
labor in singleton vertex presentation spontaneous delivery.
Asia Oceania J Obstet Gynaecol 1991;17:203-5

Writer WD, Stienstra R, Eddleston JM, et al. Neonatal outcome
and mode of delivery after epidural analgesia for labour with
ropivacaine and bupivacaine: a prospective meta-analysis. Br
J Anaesth 1998;81:713-7.

184

15.

16.

17.

18.

19.

20.

21.

22.

Konakal SK, Kilic B. izmir'de sezaryen ile dogum sikligi ve
buna etki eden faktorler. Turkiye Klinikleri Obstetrik-Jinekoloji
2004;14:88-95.

Konakei S, Kili¢ B. Sezaryen ile dogumlar artiyor. Strekli Tip
Egitimi Dergisi 2002;8:286-8

Bailit JL, Love TE, Mercer B. Rising cesarean rates: are patients
sicker. Am J Gynecol 2004;191:800-3.

Basara BB, Gliler C, Yentlr GK, et al. Saglik istatistikleri Yilligi
2014, Saglik Arastirmalari Genel Mudurliga, Saglk Bakanhgr,
Ankara 2015:63.

Fisher C, Hauck Y, Fenwick J. How social context impacts on
women's fears of childbirth: A Western Australian example.
Soc Sci Med 2006;63:64-5.

Kasai KE, Nomura RM, Benute GR, de Lucia MC, Zugaib M.
Women's opinions about mode of birth in Brazil: Aqualitative
study in a public teaching hospital. Midwifery 2010;26:319-
26.

Délen 1, Ozdegirmenci O. Optimal sezaryen hizi ne olmali?
Turkiye'de ve Dlnyada gincel ne? TJOD Uzmanlik Sonrasi
Egitim Derg 2004;7:113-7.

World Health Organization. Monitoring emergency obstetric
care: a Geneva:WHO;2009URL:http://whglibdoc.who.int/
publicat ions/2009/9789241547734_eng.pdf. February 24,
2014



Original Article / Ozgiin Arastirma

DOI: 10.4274/haseki.galenos.2018.4968
Med Bull Haseki 2019;57:185-190

Quantitative Analysis of Osteoporotic Vertebral
Fracture Risk on Pre-Existing CT

Onceden Var Olan CT'de Osteoporotik Vertebral Kirik Riskinin Kantitatif Analizi

® Elif Evrim Ekin, ® Muhittin Emre Altunrende*

University of Health Sciences, Gaziosmanpasa Taksim Training and Research Hospital, Clinic of Radiology, Istanbul, Tirkiye

*University of Health Sciences, Gaziosmanpasa Taksim Training and Research Hospital, Clinic of Neurosurgery, Istanbul, Tiirkiye

Abstract

0z

Aim: Recent research has shown that the measurement of vertebrae
bone density on computed tomography for diagnosis of osteoporosis
is associated with dual energy X-ray absorptiometry. Our aim was
to compare vertebra bone density on pre-existing CT images (CTd)
between patients with and without osteoporotic vertebral fracture
(OVF) for predicting OVF.

Methods: Fifty patients with OVF and age and gender-matched 50
controls were included in this retrospective case-control study. All
measurements were taken from transverse sections passing through
the center of the vertebrae (L5-T10), and Hounsfield units (HU) values
were recorded. Using receiver operating characteristics analysis, cut-
off point values for different levels were determined.

Results: CTd measured at each vertebra was significantly lower in the
case group than in controls (p<0.001). In increased risk of OVF, the
cut-off value was 90 HU for each lumbar vertebra, and 100 HU for T12-
T11-T10 vertebrae, sensitivity is over 90%, positive predictive values
for lumbar vertebrae, and T12-T10 were 96% and 92%, respectively.

Concdlusions: Vertebral bone density measurement on pre-existing
CT images is an easy method demonstrating the risk of OVF without
additional cost and radiation exposure. CTd value below 100 HU on
lower thoracic and below 90 HU on lumbar vertebrae indicates a high
risk of OVF

Keywords:  Osteoporotic ~ compression
tomography, osteoporosis, density

fracture,  computed

Amag: Son arastirmalar, osteoporoz tanisi icin omurga yogunlugunun
bilgisayarll  tomografide (BT) Olclilmesinin, ¢ift enerjili = X-sini
absorbsiyometrisi ile iliskili oldugunu gdstermektedir. Bizim amacimiz
dnceden var olan BT'de osteoporotik vertebra kingini (OVF) tahmin
etmek icin OVF olan ile olmayan hastalarda omurga yogunlugunun
karsilastiriimasidir.

Yontemler: Retrospektif olgu kontrol ¢alismasi, 50 OVF ve 50 kontrol
grubu dahil edildi. Kontrol hastalari yas ve cinsiyet icin eslestirildi. Tim
6lctimler, vertebralarin (L5-T10) merkezinden gecen enine kesitlerden
alinmis ve Hounsfield birimleri (HU) dederi kaydedilmistir. Alici isletim
karakteristigi analizi kullanilarak farkli seviyeler icin kesme noktasi
degerleri belirlendi.

Bulgular: Olgu grubunun tlim vertebralarinda vertebra yogunlugu
kontrol grubuna gdre anlamli derecede distktl (p<0,001). OVF
riskinde, her bir lumbar vertebra icin kesme dederi 90 HU, T12-T11-T10
vertebralart icin 100 HU, duyarliik %90'in Uzerindedir, pozitif prediktif
degerler lomber vertebralar icin %96 ve T12-T10 icin %92'dir.

Sonug: Mevcut BT'deki vertebral yodunluk o&lgimi, ek maliyet
ve radyasyon maruziyeti olmaksizin OVF riskini gdsteren kolay bir
yOntemdir. Radyolog, farkli amaglar icin yapilmis BT tetkiklerinde OVF
riskini degerlendirmelidir. Vertebral dansite dederlerinin alt torasik
vertebralarda 100 HU, lumbar vertebralarda ise 90 HU'nun altinda
6lcllmesi OVF agisindan ylksek risklidir.

Anahtar Soézciikler: Osteoporotik kompresyon kingi, bilgisayarl
tomografi, osteoporoz, dansite
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Introduction

Osteoporotic vertebral fracture (OVF) is a health
problem and the prevalence of OVF increases with age (1-
3). The incidence of OVF has been reported to be 5-50%
in women aged 50-85 years (2). An increase is observed
in both sexes with increased age (1,2). A detected OVF is
the best indicator of increased OVF risk in other vertebrae.
Detected OVF increases the risk for subsequent vertebral
fracture by about five times, and hip fracture risk by
three times (4-6). OVF is usually observed in earlier ages,
compared to hip fracture. Despite the importance of OVF,
clinicians usually fail to detect it (7,8), and it is frequently
underdiagnosed by radiologists (9,10). Presence of an
OVF is the most important criteria in the treatment of
osteoporosis (11-14). Dual-energy X-ray absorptiometry
(DXA) and quantitative computed tomography (QCT), with
additional cost and radiation risk, are used to diagnose
osteoporosis. Is it possible to detect an increased fracture
risk on a pre-existing computed tomography (CT) scan?
In this study, we aimed to evaluate increased risk of OVF
using vertebral bone density measurement on pre-existing
CT scans (CTd).

Methods

This study was planned as a case-control retrospective
study. Approval of the ethics committee was received,
and informed consent was waived. We conducted the
study of lumbar CT or abdominal CT examinations at the
Department of Radiology at our hospital between August
2016 and January 2018.

Case group (n=50); case group consisted of 50
patients who had a compression fracture, radiologically
and clinically known OVE, in at least one of the vertebrae
between T10 and L5.

Control group (n=50); this group consisted of 50
patients without compression fractures. Control subjects,
who have been examined with CT for an abdominal pain
or back pain, were matched with each patient for age and
sex.

Exclusion criteria were presence of a known
traumatic vertebral fracture, intra-abdominal malignancy,
vertebral metastasis, and vertebral mass. Furthermore,
patients for whom [V-contrast matter was used were
excluded considering that it may affect the bone density
measurements.

128-=slice CT (Optima CT660, GE Healthcare; USA) was
used in all scans. Lumbar CT and abdominal CT images
were used for measurements. The average kV preferred
for the abdominal and lumbar CT was 120-130, and the
average mAs was 100-130. All measurements were taken
from transverse sections passing through the center of
a vertebra in the bone window, using trabecular bone
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region of interest (ROI). Cortex was not included in the
area of measurement. ROI width was held approximately
1 cm2 that taken from each vertebra from L5 to T10,
and average Hounsfield units (HU) value was recorded.
Focal vertebral lesion and artifact areas that could affect
ROl measurements, such as posterior venous plexus or
hemangioma, were avoided. In addition, presence or non-
presence of OVF in each vertebra was noted.

Evaluation of compression fracture: Genant's
visual semiquantitative method (15), defined and
widely accepted for vertebral fracture in conventional
radiography, was preferred due to its easy application on
CT. Moderate (grade 2, 26-40%) and severe (grade 3 >40%
loss of height) compression deformities were recorded.
CTd measurement could be taken from a moderate
compression fracture, but since correct measurements
were not possible in severe vertebral fractures, density
measurements could not be conducted in these vertebrae
and were recorded as “severe compression fracture.”
Mild compression deformity (grade 1, 20-25%) was not
reported since it could be interpreted differently.

Statistical Analysis

Normality test was conducted using the Shapiro-Wilk
test, histogram, Q-Q plot, and box plot graphics. Data were
provided in terms of mean, standard deviation, median,
minimum, maximum, frequency, and percentage. Variables
that displayed a normal distribution in case and control
groups were analyzed using the independent samples
t-test, whereas variables without a normal distribution were
analyzed with the Mann-Whitney U test. Nominal variables
were evaluated with a chisquare test with Yates’ correction.
Spearman'’s correlation coefficient was used for the link
between age and CTd. Using ROC analysis, cut-off point
values for different levels were determined, compatibility of
which was evaluated with Kappa analysis. Diagnostic test
values and 95% confidence interval (sensitivity, specificity,
positive predictive value, negative predictive value, accuracy)
were calculated. The significance level was pre-determined
as p<0.05 and two-tailed. Analyses were conducted using
NCSS 10 (2015. NCSS, LLC. Kaysville, Utah, USA).

Results

Case group consisted of 31 females, 19 males and the
mean age of the case group was 66.8+9.18 years. The
mean age of the females and males was 67.13+8.94 and
66.26+£10.27 years, respectively. There was no significant
difference in age between females and males (p=0.73).

Control group consisted of 31 females and 19 males
and the mean age of the controls was 67.12+9.37 years.
The mean age of females and males was 67.13+8.77 and
66.26+10.03 years, respectively. There was no significant
difference in age between females and males (p=0.75).
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Age was found to be similar between case and control
groups (p=0.863). All comparisons were conducted
between case and control groups (Table 1, 2). CTd
measured at each vertebra was significantly lower in the
case group (p<0.001).

In evaluations of case group, OVF was not detected in
any of the patients who had a CTd measurement over 123
HU. Among patients with CTd measurement below 100
HU, OVF was present in 40 patients, but not detected in
10 patients. OVF was observed most frequently in the first
lumbar vertebra (13 severe, 15 moderate OVF) (Figure 1).

In increased risk of OVF, the cutoff value is 90 HU
for each lumbar vertebra, and 100 HU for T12-T11-T10
vertebrae, sensitivity is over 90%. There was a significant
difference in CTd between case and control groups
(p<0.001). CTd for each vertebra is presented in Table 3
and Figure 2 shows the ROC curve and AUC results for
predicting OVF based on density measurement on CT
images. For OVF, the AUC range was 0.96 to 0.97 on T10-
T11-T12 levels and AUC range was 0.96 to 0.98 on L1 to
L5 levels.

Discussion

DXA T-score, used for the diagnosis of osteoporosis, is
affected by the degenerative changes. This is an important

limitation of DXA (16,17). Marinova et al. (18) reported
that more than half of all fractures were detected in
patients with non osteoporotic DXA T-scores. In other
studies as well, in OVF-detected patients, osteoporosis
was not present, based on the WHO criteria (T score
>-2.5) (19-21). In order to avoid such disadvantages of
DXA, some centers use QCT. QCT is a three-dimensional
technique that measures bone mineral density in spinal-
femur-forearm and tibia, while by differentiation of the
trabecular bone, eliminating density differences that can

Compression fracture

L5 L4 L3 L2 L1 Ti2 Ti1 T10
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Figure 1. Frequency of compression fracture based on vertebral
levels
CF: Compression fracture

Table 1. Analyses of L2-L3-L4-L5 vertebral density for the groups. P, Mann-Whitney U test

L5

L4

L3 L2

Case group (n=50) (n=50) 71.5 (15-120)

(n=47) 69 (2-112)

(n=48) 64 (2-100) (n=44) 66 (10-100)

Control group (n=50) (n=50) 133.5 (90-215)

(n=50) 125 (90-204)

(n=50) 128.5 (89-198) | (n=50)139 (87-192)

p <0.001

<0.001

<0.001 <0.001

Table 2. Analyses of L1-T12-T11-T10 vertebral density for the groups. P, Mann-Whitney U test

L1 T12

T11 T10

Case group (n=49) (n=37) 74 (13-110)

(n=37) 85 (20-123)

(n= 47) 80 (34-120) (n=49) 80 (10-120)

Control group (n=50) (n=50) 142 (87-205)

(n=50) 145 (90-220)

(n=50) 157 (90-234) (n=50) 158 (90-226)

p <0.001 <0.001 <0.001 <0.001

Table 3. Cutoff points of osteoporotic compression fractures are shown based on vertebra level

Level Cut-off Sensitivity Specificity PPV NPV Accuracy

L5 90 0.93 (0.82-0.98) 1(0.69-1) 1 0.71(0.49-0.87) 0.94 (0.85-0.98)
L4 90 0.93 (0.82-0.98) 1(0.69-1) 1 0.71(0.49-0.87) 0.94 (0.85-0.98)
L3 20 0.94 (0.84-0.99) 0.92 (0.62-0.99) 0.98 (0.88-0.99) 0.79 (0.55-0.92) 0.94 (0.85-0.98)
L2 90 0.94 (0.84-0.99) 0.85 (0.55-0.98) 0.96 (0.87-0.99) 0.79 (0.54-0.92) 0.92 (0.83-0.97)
L1 90 0.94 (0.84-0.99) 0.92 (0.62-0.99) 0.98 (0.88-0.99) 0.79 (0.55-0.92) 0.94 (0.85-0.98)
T12 100 0.96 (0.86-0.99) 0.75 (0.48-0.93) 0.92 (0.83-0.96) 0.86 (0.6-0.96) 0.91(0.81-0.97)
T11 100 0.96 (0.86-0.99) 0.8 (0.52-0.96) 0.94 (0.85-0.98) 0.86 (0.6-0.96) 0.92 (0.83-0.97)
T10 100 0.92 (0.81-0.98) 0.71(0.42-0.92) 0.92 (0.83-0.96) 0.71 (0.48-0.87) 0.88 (0.77-0.94)

PPV: Positive predictive value, NPV: Negative predictive value
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result from degenerative changes (22). On the other hand,
QCT is an expensive method requiring additional costs.
Recently, various studies were conducted by measuring
CTd for the diagnosis of osteoporosis on non-calibrated
CT ordered for different reasons. Density measurements
are taken from the vertebral trabecular structure on the
axial plan on CT images, in order to eliminate cortex and
cortical degenerative changes. In this way, degenerative
changes do not affect the measurement, and this is the
main advantage of CT over DXA. Furthermore, unlike DXA,
other pathologies, such as vertebral mass and metastasis,
could be observed on CT, so that suitability of vertebra for
the measurement of osteoporosis can be evaluated.
Pickhardt et al. (16), in their comprehensive series
using CT and DXA, determined their threshold values for
osteoporosis and osteopenia in vertebra L1 as 160 HU and
110 HU, respectively, whereas normal CTd was determined
as 200 HU or higher. In this study, CTd values below 100
HU were determined to require osteoporosis treatment. In
contrast, values over 200 HU are reported to be accepted
as normal, and not requiring DXA. The authors suggested
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L5 AUC 0.970.02(95% C1 0.9-1), P<0.001
L4 AUC 0.960.02(95% C1 0.91-1), P<0.001
L3 AUC 0.980.01(95% CI 0.95-1), P<00.1
L2 AUC 0.98+0.01(95% C1 0.95-1), P<00.1
L1 AUC 0.98+0.01(95 C10.95-1), P<0.001
T12 AUC 0.97+0.02(95 C1 0.93-1), P<0.001
T11 AUC 0.97+0.02(95% C1 0.93-1), P<0.001
T10 AUC 0.96+0.02(95% C1 0.92-1), P<0.001

Figure 2. ROC curves for increasing risk of osteoporotic
compression fracture with density measurement on CT AUC:
area * standard error (95% confidence interval)

AUC: Area under receiver-operating characteristic curve, ROC
curves for increasing risk of osteoporotic compression fracture
with density measurement on CT. The AUCs were similar at each
vertebra

CT: Computed tomography, AUC: Area under the curve, ROC: Receiver
operating characteristic
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that patients with a detected OVF in a single vertebra had
lower CT density values in other vertebrae as well, and
this is compatible with our findings. Furthermore, it is also
suggested that OVF could develop in patients in whom
osteoporosis was not detected with DXA, due to which
CT-attenuation is more accurate as a fracture risk indicator.
False-negative DXA evaluation was emphasized to be the
result of degenerative changes. In a study by Pickhardt
et al. (16), DXA was used as a reference for osteopenia-
osteoporosis values. Possible misleading results of DXA in
patients with degeneration were reported as a limitation
of the study. Alacreu et al. (23) conducted a study with
oncologic patients, comparing vertebral bone density
measurements using CT and DXA. They reported L1 CTd
values to be more significant. Lee et al. (24) compared CTd
measures of axial and sagittal reconstruction images on CT,
and reported them to be similar. In another study, Pickhardt
et al. (25) evaluated the effects of IV-contrast on density
measurements, and the contrast-enhanced CT shows an
average increase of 11 HU over the unenhanced series for
L1 trabecular attenuation. In their study, Marinova et al. (18)
reported that abdominal and particularly thoracic CT scans
obtained for other clinical indications can sensibly be used
in detecting osteoporosis and risk of fracture, superiorly to
DXA. Li et al. (26) recommended that radiologist should
consider and report findings of osteoporosis in patients
undergoing abdominal CT for other indications. And the
last review about this subject, Zaidi et al. (27) published that
HU value measurement was a useful and also practicable
technique to assess bone quality that should be reported
by a radiologist in all patients with pre-existing abdominal
CT scans. All these studies have gained momentum in the
last four years and mainly focused on correlation between
CTd measured on routine CT and DXA scores. The answer
to the question of whether it is possible to diagnose
osteoporosis using CT density value is sought. Bringing
a different perspective to the literature by comparing
patients with and without OVF, our study contributes to this
issue. This study provides similar results in a different way
to the literature and confirms the knowledge. In our study,
eight vertebrae, between L5 and T10, were measured for
each patient. Among the examined vertebrae, compression
fractures were detected most frequently on the L1 level.
CTd values in the patient group were significantly lower than
in the control group (p<0.001). CTd value below 100 HU in
the lower thoracic spine and below 90 HU in the lumbar
vertebra is associated with high risk of OVF, sensitivity is
over 90%, and OVF was detected in almost every patient
with values below 80 HU (Figure 3). OVF was not detected
in any patients who had attenuation over 123 HU. However,
in patients with a density value below 100 HU, 10 patients
did not have OVF. Briefly, we do not expect OVF if the CTd
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value is over 100 HU. We suggest that CTd evaluation in
patients with a detected vertebral fracture could be useful
especially for differentiating pathological-OVF on CT scans
(Figure 4). In the differential diagnosis of vertebral fracture,
CTd values over 100 HU decrease the possibility of OVF, and
pathological fracture should be considered. However, since
patients with osteoporosis could have metastatic fractures,
values below 100 HU does not differentiate between OVF
and pathological fracture.

This study has the following limitations: OVF diagnosis
and trauma exclusion were based on patient reports,

cut-off values determined for OVFE further studies could
monitor patients to evaluate how long it takes to develop
a vertebral fracture.

Conclusion

In conclusion, vertebra bone density measurement
using a pre-existing abdominal CT is an easy method
that provides information about the risk of osteoporotic
compression fractures, without requiring any additional
costs. Even if ordered for different purposes, it may be
useful to evaluate CTd for risk of OVF on CT images. CTd

clinical information, and radiological findings. Using the values below 100HU on lower thoracic and below 90 HU

Vg 26.87

SD : 92.31

Sum : 17251
Length : 47.30mm

Figure 3. Midsagittal reformat CT scan of a 78 year-old female patient (a) shows osteoporotic compression fractures; moderate OVF
on L5 vertebra, severe OVF on T12 vertebra. In addition, different levels of spondylosis are observed (b) In the same patient, on the
transverse CT section passing through the central of L2 vertebra, density measure taken from the trabecular bone was 26.8 HU, and
highly osteoporotic

CT: Computed tomography, OVF: Optical viewfinder, HU: Hounsfield unit

]

Figure 4. Fifty four year-old female patient with suffering from lower back pain (a) diagnosed compression fractures on L3 vertebra
on mid-saggital CT (b) However, since density measure was 199 HU on adjecent vertebras, for this reason, OVF was excluded. A
full-body scan was recommended for pathological fracture evaluation. Breast cancer and vertebral metastases were diagnosed by
hystopathologically (c) four months later, mid-saggital STIR MRI image shows that another vertebral metastases occured on L2 vertebrea
(arrow head)

CT: Computed tomography, OVF: Optical viewfinder, MRI: Magnetic resonance imaging, STIR: Short T1 inversion recovery, HU: Hounsfield unit
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on lumbar vertebrae indicate high risk in terms of OVFE In
the differential diagnosis of vertebral fracture, values over
100 HU decrease the possibility of OVE and pathological
fracture should be examined in these patients.
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Abstract

Amag: Biz bu calismamizda klinigimizde kolesistektomi yapilan
hastalarda saptanan insidental safra kesesi kanseri olgularini etiyolojik
faktorler yoninden inceledik.

Yéntemler: Ocak 2010-Aralik 2017 tarihleri arasinda Bolu Abant izzet
Baysal Universitesi Tip Fakdiltesi Genel Cerrahi Kliniginde kolesistektomi
yapilan 3691 hastalar retrospektif olarak degerlendirilmistir. Hastalarin
ameliyat dncesi batin ultrasonografi, biokimya ve patoloji spesimenleri,
yas, cinsiyet, histopatolojik sonuclarina gdre gruplandiriimislardir.
Spesimenlerin incelenmesinde kanser evrelemesinde uluslararasi
kanser savas 0rgltinin timar, nod, metastas evrelemesi kullanilmistir.

Bulgular: Uc bin alti yliz doksan bir hasta icerisinden 16 hastanin
patoloji spesimenlerinin dederlendirmesinde insidental safra kesesi
kanseri saptandi (%0,50). Hastalarin tamaminin patoloji spesimenleri
incelendiginde  patoloji  sonuglarinin  adenokarsinom  oldugu
gorllmustlr. Yine patoloji spesimenlerinde iki hastanin karsinoma
insitu, iki hastanin T1, bes hastanin T2, yedi hastanin ise T3 oldugu
gorlimustdr.

Sonu¢: Bu calismada klinigimizde yaptigimiz  kolesistektomiler
neticesinde ileri yas kadin, coklu safra kesesi tagi 3 cm ve 3 cm’den
daha byik safra kesesi tasi olanlarda insidental safra kesesi oraninin
daha yliksek oldugu goriilmektedir. Bunun yaninda 6nem arz eden
bir diger durum benign safra kesesi hastaliklari nedeni ile preoperatif
olarak hazirlanan ve opere edilen hastalarin patoloji spesimenlerinin ve
raporlarinin klinikte takibinin ihmal edilmemesi gerekliligidir.

Anahtar Sozciikler: Safra kesesi tasi, insidental, safra kesesi kanseri

Aim: In this study, we evaluated the incidence of incidentel gallbladder
cancer patients etiologic factors who underwent cholecystectomy in
our clinic.

Methods: Between January 2010 and December 2017, 3691
patients who underwent cholecystectomy in the General Surgery
Department of Bolu Abant izzet Baysal University Faculty of Medicine
were evaluated, retrospectively. Patients were grouped acording to
preoperative abdominal ultrasography, blood biochemistry results, age,
gender and histopathological results. Tumour, node, metastasis staging
of union internationale contre le cancer was used in cancer staging.

Results: In 3691 patients, gallbladder cancer was detected in 16
patients (0.5%). The pathology specimens of all patients were
adenocarcinoma. Two patients had carcinoma insitu, two patients had
T1, five patients had T2 and seven patients had T3 tumors.

Conclusion: In this study the cholecystectomies performed in our clinic
showed that the ratio of incidental gallbladder is higher in patients
with advanced gallbladder stone and 3 cm or larger than 3 cm. In
addition to this, another important condition is the fact that clinical
follow-up of pathology specimens and reports of patients who have
been prepared and operated preoperatively due to benign gallbladder
diseases should not be neglected.

Keywords: Gallbladder stones, incidental, gallbladder cancer
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Catal ve ark. insidental Safra Kesesi Kanserleri

Giris

Safra kesesi tasl diinyada yaygin bir hastalik olup bat:
diinyasinda toplumun %10-15"ini etkilemektedir (1). Safra
kesesi tasi gelisimi icin literatlrde tartisilan en Gnemli
risk faktorleri yas, cinsiyet, obesite, ailesel yatkinlik, hizli
kilo alip verme, diyet, ilaclar ve gunlik yasamsal aktivite
tarzi sayilabilir. Bunun yaninda gebelik ve gebelik sayis
da daha az 6nemli olmakla birlikte risk faktorl olarak
degerlendiriimektedir.

Safra kesesi taslari klinik olarak asemptomatik
seyredebilir. Safra kesesi tasi olanlarin %80°i biliyer
agrn ya da kolesistit, kolanjit ya da pankreatit gibi
komplikasyonlariyasamazlar (2). Sessiz safra kesesi taslari
daha ¢ok baska nedenle yapilan batin ultrasonografileri
sirasinda saptanirlar. Bu hastalarda safra kesesi major
komplikasyonlari olan kolesistit, kolanjit, biliyer pankreatit
gelisme orani yillik %1-2dir. Sessiz hastalarin operasyonu
acisindan birkag istisna ise organ transplantasyonu
oncesi (kalp, akciger, bobrek, pankreas ve kemik iligi),
orak hucreli anemiler ve 3 cm’den buytk taslarin safra
kesesi kanseri gelisimi acgisindan risk tasidigindan opere
edilmeleri gerekir. Semptomatik safra kesesi taslarinda ise
cerrahi tedavi uygulanir (3). Bin dokuz yiz seksen dokuz
yilinda laparoskopik kolesistektomiye gegis sirasinda bu
cerrahi islemin daha az invaziv, daha kozmetik, daha az
riskli olarak sunulmasi ile kolesistektomi oranlari ciddi
olarak artmistir. Neyse ki 1990’larin sonunda bu artis stabil
bir hal almistir. Bu durum ameliyat oncesi safra kesesi
tasi icin operasyona hazirlanan hastalarin laparoskopik
kolesistektomi sonrasl patoloji spesimenlerinin
incelenmesi neticesinde insidental olarak safra kesesi
kanseriolgularinin artmasina neden olmustur. Safra kesesi
kanserleri genetik yatkinlik ile cogunlukla safra kesesi
tasinin sebep oldugu safra kesesinin kronik enflamasyonu
ile iliskilendirilmistir. Mantikli kabul edilebilir bir hipotez
olarak safra kesesinin mukozasinin kronik irritasyonu
displaziye dontsmekte ve bu da maligniteye dondsim
ile sonuclanmaktadir (4,5). Safra kesesi tasl safra kesesi
kanseri igin yuksek risktir. Tamami olmamakla beraber
safra kesesi kanserli hastalar safra kesesi tasina sahiptir.
Artmis tas boyutu (>3 cm) (4), tas sayisi, tas hacmi,
agirhgr artmis safra kesesi kanseri ile iliskilidir. Daha
az iliskili olarak ise safra kesesi tasinin bulunma siresi
olarak gosterilmistir. Safra kesesi kanserlerinde kadinlar
erkeklerden Uc¢ kat fazla etkilenirken hastalarin 40 yas
Ustinde oldugu gorilmektedir (5). Benign farzedilen
hastaliklar icin yapilan basit kolesistektomi sonrasi
patoloji  spesimenlerinin  incelenmesinde  malignite
tespit edilenlerin orani %0,3-2 arasinda degiskenlik
gostermektedir ve siklikla tamamlayic cerrahi radikal
tedaviyi saglar (6).
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Yontemler

Ocak 2010-Aralik 2017 tarihleri arasinda Bolu Abant
izzet Baysal Universitesi Tip Fakiiltesi Genel CerrahiKliniginde
kolesistektomi yapilan 3691 hasta retrospektif olarak
degerlendirilmistir. Kolesistektomi yapilan tim hastalarin
ameliyat dncesi tanilari kolelithiazis idi. Hastalarin ameliyat
oncesi hemogram, kolestaz enzimleri, batin ultrasonografi
sonuclari ve patoloji sonuclari degerlendirildi. Calismaya acil
ve elektif basvuran hastalarin tamami dahil edilmistir. Batin
ultrasonografi sonuclari ise tas boyutlarina gére 3 cm ve
Gzeri olanlar ve <3 cm tas boyutu olanlar seklinde tasnif
edildi. Yine safra kesesi duvar kalinligina gére >3 mm duvar
kalinligr olanlar ve <3 mm duvar kalinligi olanlar seklinde
tasnif edildi. Hastalar yas, cinsiyet, histopatolojik sonuglarina
gore gruplandiriimiglardir.  Spesimenlerin incelenmesinde
kanser evrelemesinde uluslararasi kanser savas 6rgutinin
(UICC) TNM evrelemesi kullanilmistir.

Bulgular

Retrospektif olarak degerlendirilen 3691 kolesistektomi
hastasinin 1022'si erkek, 2669'u ise kadin idi. Hastalarin
ortalama vyasinin 54,86 oldugu (Aralik 19-92) gdéruldu.
3691 hasta icerisinden 16 hastanin patoloji spesimenlerinin
degerlendirmesinde safra kesesi kanseri (%0,5) olarak
bulunmustur. Bu grubun ortalama yasinin 61,5 (50-86)
oldugu geri kalan hasta grubunun ortalama yasindan anlamli
derecede yiksek oldugu gorilmistir (Tablo 1). Safra kesesi
kanseri saptanan hastalarin 12'sinin kadin cinsiyet oldugu
gorllurken dort hastanin erkek cinsiyet oldugu gorilmustar
(Tablo 1). Hastalarin tamaminin patoloji spesimenlerinin
incelendiginde patoloji sonuglarinin adenokarsinom oldugu
gorilmustur.  Yine patoloji spesimenlerinde iki hastanin
karsinoma insitu, iki hastanin T, bes hastanin T2, yedi
hastanin ise T3 oldugu gorilmustir (Tablo 2).

Safra kesesi kanseri patoloji spesimenleri incelemesinde
insidental saptanan 16 hastanin bes tanesi akut kolesistit
nedeni ile opere edilirken 11 hasta elektif olarak opere
edilmis hastalardir (Tablo 2). Yine bu 16 hastanin iki tanesi
operasyondan once ERCP yapimis ve stent konulmus
hastadir. On alti hastanin iki tanesi kolon kanseri nedeni
ile opere edildiginde safra kesesinde tas olmasi nedeni
ile kolesistektomi yapilan hastalarda kolon kanseri ile es
zamanli safra kesesi kanseri saptanan hastadir. Bir hasta bir
yil sonra trokar yeri metastazi nedeni ile opere olmustur.
insidental safra kesesi kanseri olan hastalarin patoloji
spesimenlerinde diferansiyasyon derecelerine bakildiginda
alti tanesinin iyi diferansiye oldugu, dort tanesinin orta
derece diferansiye oldugu, alti tanesinin az diferansiye
ozellik tasidigr gortlmdstir (Tablo 2). Bizim calismamizda
safra kesesi duvar kalinligi dért hastada 3 mm ve altinda
oldugu gordlirken 12 hastada 4 mm ve Uzerinde duvar
kalinhigi oldugu yani duvar kalinhiginin arttigi gérilmektedir.
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Table 1. insidental safra kesesi kanseri hastalan

Yas Cinsiyet | Duvar kalinligi Tas boyutu
(mm) (cm)
1. hasta 63 Erkek 8 >3
2. hasta 75 Kadin 3 <3
3. hasta 61 Erkek 4 >3
4. hasta 67 Kadin <3 >3
5. hasta 66 Kadin 5 >3
6. hasta 67 Erkek 3 <3
7. hasta 76 Kadin 3 >3
8. hasta 82 Kadin 7 <3
9. hasta 81 Kadin 5 >3
10. hasta 59 Kadin 7 >3
11. hasta 84 Erkek 8 >3
12. hasta 78 Kadin 3 <3
13. hasta 50 Kadin 6 <3
14. hasta 50 Kadin 7 >3
15. hasta 86 Kadin 6 <3
16. hasta 72 Kadin 4 >3

Table 1. insidental safra kesesi kanseri hastalarinin demografik,

patoloji ve ultrasonografi dagihimlan

Yas

=60 13 %81,25
<60 3 %18,75
Cinsiyet

Kadin 12 %75,00
Erkek 4 %25,00
Duvar kalinhgi (mm)

<3 5 %31,25
>3 11 %68,75
Tas boyutu (cm)

<3 6 %37,50
>3 10 %62,50
Elektif/acil

Elektif 11 %68,75
Acil 5 %31,25
Differansiyasyon

Az %37,50
Orta 4 %25,00
lyi 6 %37,50
T evresi

Tis 2 %12,50
T1 2 %12,50
T2 5 %31,25
T3 7 %43,75
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Safra kesesi kanseri olan hastalar tas boyutu acisindan
degerlendirildiginde ise 10 hastada 30 mm ve Uzerinde tas
boyutu varken, alti hastada tas boyutu 30 mm in altindadir
(Tablo 1).

Tartisma

Safra kesesi kanserlerinde prognoz bu kanserlerin
agresif tutumlarindan dolayr siklikla Gztctdir ki bes
yillik yasam slresi %5-20 arasinda degismektedir (4).
Safra kesesi kanserlerinden preoperatif olarak yalnizca
%30'undan slphe edilebilir. Geri kalan %70'ine ise
patologlar tarafindan benign hastaliklar nedeni ile érnegin
safra tasi, polip vb. opere edilmis hastalarin spesimenlerinin
incelenmesineticesindetanikonulur(7,8). Ultrasonografinin
blyUk kullanim orani ile dinya capinda laparoskopik
kolesistektominin yaygin cerrahi prosedir haline gelmesinin
bir sonucu olarak insidental olarak bulunan safra kesesi
kanseri hastasi sayisinin - zaman icerisinde artmasi
beklenmektedir (7,9,10). Preoperatif safra kesesi kanseri
tanisi konulan hastalar ile insidental olarak safra kesesi
kanseri tanisi alan hastalar karsilastirildiginda, insidental
safra kesesi kanseri tanisi olan hastalarda anlamli olarak
survinin yuksek oldugu gorilmustir (11,12). Topladigimiz
veriler neticesinde insidental safra kesesi kanseri orani
%0,5 olarak bulunmustur, laparoskopideki oran %0,19-
%?2,8 seklindedir. Litaratlrde %0,3-2 seklinde oldugundan
sonuclarimiz litaratlrde verilen oranlar dahilinde ¢ikmistir
(13,14). Calismamizda safra kesesi tasi nedeni ile opere
edilen benign hasta grubunun yas ortalamasi 54,86
oldugu (Aralik 19-92) buna karsin insidental safra kesesi
kanseri olan hasta grubunun yas ortalamasi 61,50 (Aralik
50-86) oldugu gortlmis olup safra kesesi kanseri olan
grubun anlamli olarak daha yasl oldugu gorilmustdr.
Literatirde de safra kesesi kanserlerinin agirlikli olarak
daha vyash oldugu gosterilmistir. Yine ayni calismada
safra kesesi kanserinin kadinlarda erkeklerden 3 kat fazla
goruldugd belirtilmistir (15). Bizim ¢alismamizda da 16
hastanin 12 tanesi kadin hasta iken dort tanesi erkek
oldugundan oran 3:1 seklinde cikmistir. insidental olarak
saptadigimiz safra kesesi kanserlerinin tas boyutu ve
sayisi ile ilgili olarak ise daha 6nce yapilan calismalarda 3
cm Uzerinde tas ve safra kesesinde coklu tas olmasi safra
kesesi kanseri icin risk faktorl olarak bulunmus (15,16).
Bizim calismamizda ise 16 insidental olarak saptanan safra
kesesi kanseri hastasinin preoperatif ultrasonografileri
incelendiginde 10 tanesinde safra kesesi icerisindeki tas
boyutunun 3 cm ve Uzeri oldugu ve bir tanesi hari¢ tim
hastalarda coklu safra kesesi tasi oldugu gordlmustur. Bir
baska calismada insidental olarak saptanmis safra kesesi
kanserlerinin duvar kalinliklari incelendiginde; herhangi
bir tip safra kesesi duvar kalinligi (odaksal ya da yaygin)
insidental safra kesesi kanseri ile iliskilendirilmistir. Yine
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ayni calismada akut kolesistit ile insidental safra kesesi
kanserinin karistirldigini ve akut kolesistitin siklikla safra
kesesi duvar kalinhginda artis ve perikolesistik sivi ile
birlikte oldugunu belirtmislerdir. Daha ileri bir sonu¢ 6ne
srerek perikolesistik sivinin eslik etmedigi safra kesesi
duvar kalinliginin insidental safra kesesi kanseri tanisini
desteklemektedir denilmistir (17).

Sonug¢

Bizim calismamizdaki verilere baktigimizda insidental
olarak saptadigimiz 16 safra kesesi kanserinin ameliyat
Oncesi batin ultrasonografilerinde safra kesesi duvar
kalinliklart 11 hastada 3 mm'nin Gzerinde bulunmusken
bes hastada 3 mm ve altinda cikmistir (Tablo 2).
Klinigimizde yaptigimiz kolesistektomiler neticesinde ileri
yas, kadin cinsiyet, coklu safra kesesi tasl, 3 cm ve Uzeri
blylk safra kesesi tasi olanlarda ve safra kesesi duvar
kalinhdr >3 mm olan hastalarda insidental safra kesesi
oraninin daha yutksek oldugu gortlmektedir. Bunun
yaninda 6nem arz eden bir diger durum benign safra
kesesi hastaliklari nedeniile preoperatif olarak hazirlanan
ve opere edilen hastalarin patoloji spesimenlerinin
ve raporlarinin  klinikte takibinin ihmal edilmemesi
gerekliligidir.
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Effect of Antiepileptic Drug Treatment on Thyroid
Hormone Levels in Epilepsy Patients

Epilepsi Hastalarinda Antiepileptik ilac Tedavisinin Tiroid Hormon Diizeylerine

Etkisi
@ Aytul Mutlu

[stanbul Haseki Training and Research Hospital, Clinic of Neurology, Istanbul, Turkey

Abstract

0z

Aim: Antiepileptic drugs (AEDs) can have an effect on hormone
metabolism and function, and alter serum levels of some hormones.
This study aimed to determine the effects of AEDs on thyroid function
test results in epilepsy patients.

Methods: The study included 82 epilepsy patients aged 1845 years.
Serum free thyroxin (fT4), free triiodothyronine (fT3), and thyroid-
stimulating hormone (TSH) levels were measured in all the participants.
Thyroid hormone levels in subgroups were investigated. In addition,
Serum AED and thyroid hormone levels and duration of AED use and
thyroid hormone levels were analyzed.

Results: Although there were differences in thyroid hormone levels
among patient subgroups, the differences did not reach statistical
significance. There was no significant correlation between the duration
of AED use and thyroid function parameters in the monotherapy
subgroup. The only correlation observed between serum AED levels
and thyroid function test results was that decreased serum fT4 level
was associated with decreased carbamazepine level in blood.

Conclusion: In this study, we found a significant decrease in T4 level
with only increased serum carbamazepine level. Different results in
our study and similar studies in the literature showed that there could
be many different physiological and environmental factors affecting
thyroid hormone levels.

Keywords: Antiepileptic drugs, epilepsy, thyroid hormones

Amag: Antiepileptik ilaclar (AEl) hormon metabolizmasi ve fonksiyonu
Uzerinde etkili olabilir ve kan seviyelerini degistirebilirler. Bu ¢alismada,
epilepsi hastalarinda AEi'nin tiroid hormon diizeyleri (izerine etkisinin
arastiriimasi planlandi.

Yontemler: Calismamiza yaslari 18-45 arasinda olan 83 hasta alind..
TUm hastalarda serumda Serbest Tiroksin (fT4), Serbest Triiodotironin
(FT3) ve tiroid stimile edici hormon (TSH) duizeyleri dlctldu. Altgruplar
arasinda tiroid hormon diizeyleri karsilastirildi. Ayrica, AEi kan diizeyleri
ile tiroid hormon diizeyleri ve AEI kullanim siireleri ile tiroid hormon
dizeyleri arasinda baglanti olup olmadigi incelendi.

Bulgular: Hasta alt gruplari arasinda tiroid hormon duzeyleri arasinda
farklilklar olsa da istatiksel olarak anlamli sonug bulunmadi. AEi
kullanimi sUresi ile tiroid hormon dlizeyleri arasinda da istatiksel olarak
anlaml iliski saptanmadi. Sadece, AEi kan diizeyleri ile tiroid fonksiyon
testleri arasinda sadece karbamazapin (CBZ) kan diizeyinin artisi ile fT4
diizeyinin azalmasinin istatiksel olarak anlamli oldugu saptandi.

Sonuc: Bu calismada sadece CBZ serum dizeylerinin artmasina
bagll fT4 hormon dlzeylerinin anlamli derecede azaldigini saptadik.
Calismamizda ve literatlirdeki benzer calismalarda farkli sonuglarin
bulunmasi, tiroid hormon diizeylerini etkileyen bir cok farkli fizyolojik
ve cevresel faktorlerin olabilecegini gdstermistir.

Anahtar Sozciikler: Antiepileptik ilaclar, epilepsi, tiroid hormonlari
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Introduction

Epilepsy is a common neurological disease characterized
by episodic cerebral dysfunction associated with abnormal
electrical discharge of neurons in the brain occurring due to
various reasons (1,2). Epilepsy requires long-term treatment
with antiepileptic drugs (AEDs). Long-term AED treatment
can cause metabolic disorders, organ toxicity, endocrine
disorders, cognitive dysfunction, and psychiatric disorders.
Epileptic seizures and AEDs both can disrupt endocrine and
reproductive systems. It has been reported in previous studies
that especially epileptic discharges from the temporal lobe
and AEDs may cause changes in hormone levels by affecting
the hypothalamo-pituitary axis through nerve pathways and
may affect the endocrine system (3,4).

Thyroid hormone levels may vary depending on life
cycle like menopause and age, and environmental factors.
Thyroid hormones play an important role in maintaining
lipid and carbohydrate metabolism, cell growth and
development. Hypothyroidism, even the subclinical form,
is associated with an increase in the risk of coronary
heart disease. The prevalence of AED-induced thyroid
dysfunction and its long-term consequences remain
uncertain, primarily because thyroid function tests are not
routinely performed in clinical practice. AEDs can affect
hormone levels by altering their metabolism and function;
as such, AEDs can also affect thyroid function (5), as first
reported by Strandjord et al. (6) in 1981. Subsequently,
many other studies highlighting the importance of
routine thyroid function testing in patients with epilepsy
have reported that long-term AED therapy could alter
thyroid hormone balance and lead to hypothyroidism.
Consequently, the present study aimed to determine the
effects of AED treatment on thyroid function test results
in epilepsy patients receiving AED monotherapy and
polytherapy.

Methods

In this randomized study, we included 82 patients aged
18-45 years who were diagnosed with epilepsy according
to clinical and electroencephalography findings in the
epilepsy outpatient clinic of the neurology department of
our hospital. All patients have been using the same AEDs
for 26 months and had serum AED levels at within the
therapeutic range. Patients on regular medication other
than AEDs, serum drug levels beyond the therapeutic limit,
hypoalbuminemia or hyper-albuminemia, hypoglycemia
or hyperglycemia, abnormal liver enzyme function test
results, and patients with a chronic disease other than
epilepsy were excluded from the study.

Blood samples were collected after a 48-72 hours
seizure-free period. The patients were subgrouped
according to AED regimen, as follows: monotherapy:
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n=44 and polytherapy: n=38. Free thyroxin (fT4), free
triiodothyronine (fT3), and thyroid-stimulating hormone
(TSH) levels were measured and compared between
the monotherapy and polytherapy patient subgroups.
In addition, AED blood and thyroid hormone levels
and duration of AED use were investigated. The study
protocol was approved by our hospital ethics committee,
on 20/08/2014 with the decision no:138 and all
the participants provided written informed consent.
Assessment of thyroid function

An T4 level of 0.61-1.12 ng dL-, an fT3 level of 2.5
3.9 pg mL1, and a TSH level of 0.38-5.33 mIU L' were
considered normal.

Statistical Analyses

SPSS for Windows v.15.0 was used for statistical
analysis. Categorical variables are shown as number
and percentage, and numerical variables are shown as
mean * standard deviation and range. Student’s t-test
was used to compare normally distributed numerical
data between two independent groups, and the Mann-
Whitney U test was used otherwise. Normally distributed
numerical variables were independently tested via One-
Way ANOVA for multiple group comparisons, and via
the Kruskal-Wallis test if the variables were not normally
distributed. Patient subgroup analysis was performed
using Tukey's test and the Mann-Whitney U test with
Bonferroni correction. Correlations between numerical
variables were analyzed via Spearman’s correlation
coefficient, due to the absence of parametric test
conditions. The associations/relationships between the
categorical variables were determined using the chi-
square test. The level of statistical significance was set
at p<0.05.

Results

The patient group included 44 monotherapy
patients (29 female and 15 male) with a mean age of
25.3+6.5 years and 38 polytherapy patients (26 male
and 12 female) with a mean age of 30.7+£7.9 years. The
mean age in the monotherapy patient subgroup was
significantly lower than in the polytherapy subgroup
(p=0.002). The male-to-female ratio in the polytherapy
subgroup was higher than in monotherapy subgroups.
There was no significant difference in the type of seizure,
age at the first seizure and mean duration of illness
between the monotherapy and polytherapy subgroups
(p=0.152 and p=0.214, respectively). 34.1% of patients
in the monotherapy subgroup received valproic acid
(VPA), 27.3% carbamazepine (CBZ), 18.2% lamotrigine
(LTG), and 20.5% received levetiracetam (LEV). 28.9% of
patients in the polytherapy subgroup were treated with
CBZ+LEV, 13.2% with CBZ+VPA, 28.9% with LEV+VPA,
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10.5% with LTG+CBZ, 10.5% with LTG+LEV, and 7.9%
with LTG+VPA. 22.7% of patients in the monotherapy
subgroup used the same medication for <1 year, 56.8%
for 1-5 years, and 20.5% for >5 years (Table 1). The
duration of drug use in patients of the polytherapy
subgroup was not evaluated because of the different
duration of use for each drug.

The thyroid hormones levels were higher in patients of
the monotherapy subgroup receiving VPA than in other
subgroups. In addition, thyroid hormones levels were
lower in polytherapy subgroup than in monotherapy

subgroups. The difference was not statistically significant
(Table 2).

There was not a significant correlation between the
duration of AED use and the level of thyroid function
parameters in the monotherapy subgroup (Table 3).

Analysis of the correlation between AED blood levels
and thyroid hormone levels showed a significant negative
correlation between the CBZ blood level and fT4 level
(p=0.016) (Table 4). There was no statistical significance
between AED blood levels and thyroid hormone levels in
patients using polytherapy (Table 5).

Table 1. General characteristics of patients

Monotherapy subgroup Polytherapy subgroup
Mean + SD Mean * SD p
Age (years) 25.346.5* (18-38) 30.747.9 (19-44) 0.002
Age at first seizure (years) 14.9+8.9 (0-34) 17.9+10.2 (0-36) 0.152
Duration of disease (years) 10.4+7.6 (1-33) 12.7+8.3 (1-37) 0.214
Duration of AED use (months) 487.5+£545.8 (6-2304) - -
n % n % P
e Male 15 34.1 26 68.4 0.055
Female 29 65.9 12 31.6 -
Generalized onset 38 86.4 30 78.9 -
Seizure type Focal onset 5 11.4 3 7.9 -
Focal onset + secondary generalized 0 0.0 4 10.5 -
Unknown onset 1 2.3 1 2.6 -
CBz 12 27.3 - - -
LTG 8 18.2 = = =
LEV 9 20.5 - - -
VPA 15 34.1 - - -
CBZ+LEV - - 11 28.9 -
AEDs
CBZ+VPA - - 5 13.2 -
LEV+VPA - - 11 28.9 -
LTG+CBZ - - 10.5 -
LTG+LEV - - 10.5 -
LTG+VPA - = 3 7.9 =
Duration of medication use 0-1 year 10 22.7 - - -
1-5 years 25 56.8 = = =
>5 years ) 20.5 - - -
AED: Antiepileptic drugs, CBZ: Karbamazapin, LTG: Lamotrigine, LEV: Levetiracetam, VPA: Valproic acid, SD: Standard deviation
*Bonferroni corrected alpha level of significance is p<0.0033
Table 2. Hormone levels according to group.
CBZ monotherapy LTG monotherapy LEV monotherapy VPA monotherapy Polytherapy subgroup
Mean * SD Mean + SD Mean + SD Mean * SD Mean + SD
fT3 3.15+0.37 3.11+0.39 3.23+0.26 3.39+0.38 3.09+0.29
T4 0.78+0.14 0.81+0.16 0.79+0.08 0.84+0.14 0.74+0.14
TSH 2.22+1.22 2.19+1.68 1.80£0.52 2.39+1.47 2.00£1.00

fT4: Free thyroxin, fT3: Free triiodothyronine, TSH: Thyroid-stimulating hormone, SD: Standard deviation, LTG: Lamotrigine, LEV: Levetiracetam, VPA: Valproic acid
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Table 3. Hormone levels according to duration of AED use in the monotherapy subgroup

Duration of AED Use
<1 year 1-5 years >5 years
Mean + SD Mean + SD Mean * SD P
T3 3.28+0.37 3.22+0.36 3.25+0.38 0.996
Monotheraphy T4 0.84+0.14 0.79+0.14 0.81+0.12 0.632
TSH 1.92+0.82 2.29+1.26 2.21%1.78 0.595

fT4: Free thyroxin, fT3: Free triiodothyronine, TSH: Thyroid-stimulating hormone, AED: Antiepileptic drugs, SD: Standard deviation

Table 4. The correlation between antiepileptic drug
(monotherapy) blood levels and thyroid hormone levels.

AED blood level
CBZ VPA
rho P rho P
T3 -0.184 0.315 0.121 0.501
T4 -0.423 0.016 0.282 0.112
TSH 0.010 0.956 -0.290 0.101

fT4: Free thyroxin, fT3: Free triiodothyronine, TSH: Thyroid-stimulating hormone,
AED: Antiepileptic drugs, CBZ: Karbamazapin, VPA: Valproic acid

Table 5. The correlation between antiepileptic drugs
(polytherapy) blood levels and thyroid hormone levels

fT3* fT4
P P
LTG 0.728 0.994 0.671
LEV 0.302 1.000 0.570
CBz
VPA 0.025 0.828 0.678
Polytherapy | 0.856 0.957 0.691
LEV 0.268 0.999 0.923
LTG VPA 0.042 0.996 0.498
Polytherapy 0.954 0.752 0.839
eV VPA 0.144 0.936 0.355
Polytherapy | 0.223 0.927 0.829
VPA Polytherapy | 0.007 0.142 0.459

CBZ: Karbamazapin, LTG: Lamotrigine, LEV: Levetiracetam, VPA: Valproic acid
*Bonferroni corrected alpha level of significance is p<0.0033.

Discussion

There is a very complex relationship between the
endocrine system, and epilepsy and use of AEDs. Seizure
activity can affect hormonal balance, and hormone levels
and the balance can affect seizure activity (7-9). Several
mechanisms related to AED-induced thyroid dysfunction,
including competitive binding of thyroid hormones to
thyroxine-binding globulin, increased peripheral conversion
of T4 to active T3, and alterations in the hypothalamic-
pituitary axis have been postulated (3,7). AEDs have a
negative effect on the hepatic P-450 enzyme system, which
might be due to accelerated clearance of thyroid hormones
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(10). It is thought that changes in thyroid hormone levels
observed in epilepsy patients might primarily be due to
AEDs (11,12). Many studies have reported the toxic effects
of AEDs on thyroid function, and many retrospective
studies reported that epilepsy patients remained clinically
euthyroid despite changes in thyroid function (12-15). In
the present study, although the thyroid hormone levels in
the monotherapy subgroup patients receiving VPA were
moderately higher and the thyroid hormone levels in the
polytherapy subgroup was moderately lower, we did not
find a statistically significant difference. There was no
significant correlation between the duration of AED use
and the thyroid function parameters in the monotherapy
and polytherapy subgroups. The only correlation observed
between AED blood levels and thyroid hormone levels was a
significant negative correlation between the CBZ blood level
and T4 level (p=0.016). In the literature, findings regarding
the effect of VPA on thyroid function are inconsistent; some
studies reported an association between VPA and increased
thyroid hormone levels, whereas others reported lowered
levels or no effect at all (15-18). The effect of VPA on serum
thyroid hormone levels could not be fully explained. Studies
on the effect of VPA on the thyroid hormones showed
different results, an association between VPA and decreased
and increased hormones levels has been reported by
different studies (15-18). It has been reported that VPA may
affect thyroid hormone levels due to its enzymatic inhibitory
effect rather than the induction of microsomal enzymes
in the liver (16). It is emphasized that this may be due to
the GABA ergic feature of VPA because it can increase the
level of TSH. GABA is an inhibitor of somatostatin release,
and somatostatin inhibits TSH secretion. VPA is also highly
bound to plasma proteins, causing T4 to detach from its
location (15). Apak et al. (15) observed that the T4 level was
significantly decreased in patients receiving VPA. However,
no change was detected in fT4, T3, fT3 and TSH levels. They
reported that T4 and fT4 levels were significantly decreased
in patients treated with phenytoin, with no change in T3,
fT3 and TSH levels. There were no significant changes in
T3, fT3 and TSH levels in the group of patients receiving
CBZ, however, a significant decrease was found in T4 and
T4 levels. The highest decrease in T4 levels was observed in
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patients using CBZ, VPA and phenytoin, respectively. Zhang
et al. (16) and Adhimoolan and Arulmozhi (17) reported that
the use of VPA and phenytoin lowered the fT4 level. Eiris-
Pufial et al. (18) observed that the mean T4 and fT4 levels
in epilepsy patients treated with CBZ and VPA were lower
than in healthy controls. Moreover, it has been reported that
26% of 51 patients treated with VPA developed subclinical
hypothyroidism (18). Bayar et al. (19) reported that the
mean fT4 and T3 levels were significantly lower in patients
using CBZ compared to that in controls, while the mean
levels of fT3 and T4 were significantly higher in patients
using VPA than in controls.

In the above studies, different results were found
in the fT3 and fT4 levels in patients receiving VPA and
CBZ monotherapy. Similar to our study, most studies
reported normal TSH but altered fT4 levels associated
with AEDs (20). Many other studies reported that CBZ
therapy could affect thyroid hormone balance in epilepsy
patients, in particular, by decreasing the T4 level but not
altering the fT3 or TSH levels (13,18,21,22). The effect
of CBZ on thyroid hormones may be related to that CBZ
blocks TRH-mediated stimulation of TSH release. CBZ
reduces the fT4 and fT3 levels by increasing the hormone
binding protein level as well as by its enzyme inducing
effect. One of the reasons for no alteration in TSH levels
may be that normal T3 level prevented an increase in
TSH (19). In the present study, thyroid hormone levels
did not differ in the monotherapy subgroup treated
with CBZ; however, a significant negative correlation
was observed between CBZ blood level and fT4 level.
Additionally, in a small number of patients in the
monotherapy subgroup receiving LEV and LTG, there
was no change in thyroid hormone levels. Adhimoolam
and Arulmozhi (17) observed that LEV did not affect T4,
fT3 and TSH levels in epilepsy patients. Shih et al. (23)
reported lowered fT4 levels in epilepsy patients receiving
LEV. Furthermore, they observed that female gender,
advanced age and long-term AED polytherapy were the
risk factors for the development of low thyroid hormone
levels. They also reported that CBZ was responsible for
decreased fT4 levels (23). Thyroid hormone levels in the
present study was lower in the polytherapy subgroup,
however, the difference was not statistically significant.
The literature includes only a few studies on the effect
of AED polytherapy on thyroid function. Chakova et
al. (24) reported that AEDs altered thyroid function,
especially in patients treated with polytherapy. Shih et
al. (23) noted that the T4 level was significantly lower
in patients treated with AED polytherapy. Unlike many
other studies, our study found no significant change in
thyroid hormone levels in monotherapy and polytherapy
subgroups. Different results in other studies may be
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attributed to the fact that thyroid hormone levels may
vary depending on many factors (25). Yilmaz et al. (26)
studied thyroid function in 223 epilepsy patients before
and at the 1st, 6th, and 12th months of AED therapy. They
reported decreased fT4 levels in patients receiving VPA
at the 1st, 6th, and 12th months of treatment. Patients
who received CBZ had a lower fT4 level at the 1st and
6th months of treatment, and a higher TSH level at the
6t and 12th months, and oxcarbazepine-treated patients
had a lower fT4 level at the 1st month of treatment. In
addition, patients treated with LEV had no change in
fT4 and TSH levels. The researchers also reported that
the frequency of subclinical hypothyroidism at the 12th
month of treatment was 28% in valproate- and 21.4%
in oxcarbazepine-treated patients whereas LEV was not
associated with subclinical hypothyroidism. In the present
study, there was no correlation between duration of AED
use for <1 year, 1-5 years, and >5 years and change in
thyroid hormone levels. Aparicio-Claure et al. (27) and
Hamed (28) highlighted the importance of considering
findings, such as decreased motivation, weakness,
fatigue, and constipation, in patients using AEDs as initial
clinical indicators of hypothyroidism. Jensovsky et al. (29)
studied pediatric epilepsy patients and suggested that
minor alterations in thyroid hormone function can lead
to subclinical hypothyroidism-defined as normal thyroid
hormone levels and a clinically euthyroid state. They also
reported that such patients exhibit somatic symptoms,
depression, slow thinking, poor memory, cognitive
impairment, including a reduction in processing speed and
poor memory, and subtle neuromuscular abnormalities.
In the present study, there were no obvious clinical signs
of thyroid dysfunction in the epilepsy patients. However,
subclinical findings of thyroid dysfunction were not
investigated in detail and thyroid ultrasonography was not
performed.

Conclusion
There were nonsignificant changes in thyroid
hormone levels in patients receiving antiepileptic

treatment in monotherapy subgroup and polytherapy
subgroup, however it was observed that increased serum
CBZ levels were significantly associated with decreased
fT4 levels. Based on the findings presented here,
different results related to thyroid hormone changes in
other studies performed in patients using AED suggest
that there may be many different factors affecting
thyroid hormone levels. Although the use of AEDs did
not have a significant effect on thyroid functions, it was
found that close monitoring of thyroid hormone levels
was important in patients receiving epilepsy treatment,
especially in high doses.
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Abstract

0z

Ruptured splenic artery aneurysm (SAA), rare in the emergency
department (ED), is a cause of hypotension and abdominal pain.
Physicians should consider the possibility of this condition especially in
patients with abdominal pain and hypotension. In this paper, we report
the case of a patient with ruptured SAA presenting to the ED as an
intraabdominal catastrophe and review the key features of this entity.

Keywords: Splenic artery, aneurysm, rupture

Splenik arter anevrizma (SAA) rlpturl, acil serviste (AS) gorilen
hipotansiyon ve karin agrisinin nadir bir nedenidir. Acil hekimleri, karin
adrisi ve hipotansiyonu olan hastalar icin bu tani olasiligini ddstinmelidir.
Biz bu olguda AS'ye basvurmus karin ici katastrof olan SAA rlptlrl
olan bir olguyu ve bunun temel 6zelliklerini gézden gegirdik.

Anahtar Sozciikler: Splenik arter, anevrizma, riptar

Introduction

Acute abdominal pain is one of the most common
complaints in patients presenting to emergency
departments (EDs). The differential diagnosis list of
abdominal pain is so long that some pathologies can be
ignored because of their rarity. Splenic artery aneurysm
(SAA) is the most common aneurysm after aortic and
iliac artery aneurysm in patients with intrabdominal
aneurysms, although it is a very rare clinical diagnosis
in ED. The prevalence of SAA has been reported to be
0.8%; in large autopsy series, this rate was 0.04%-0.1%
(1). Congenital and acquired conditions play a role in
the development of SAA. Also, some of the risk factors
are trauma, septic embolism, cardiovascular diseases,
atherosclerosis, and hypertension. The patient may
be asymptomatic, however, SAA rupture may cause
destructive bleeding with high mortality (2,3). We, here
report a patient who was admitted to the ED with
abdominal pain and diagnosed as having ruptured SAA.

Case

A 60-year-old female patient presented to the ED with
the complaints of left upper quadrant and flank pain
and nausea for about three hours. Physical examination
revealed rebound tenderness in the upper quadrant
(epigastric and left upper). There was no pulsatile
abdominal mass and rectal examination showed no stool
in the rectal vault. Her past medical history included
essential hypertension. She had no history of abdominal
trauma, pancreatitis or chololitiasis. The patient was pale
and sweaty. The patient was mildly hypotensive (100/70
mmHg) and tachycardic (120 beats/min). The other vital
parameters were within the normal limits. The patient
had hypoactive bowel sounds and costovertebral angle
tenderness. The laboratory test results on admission were
within the normal limits except slightly elevated white
cell count (12.500/mL), C-reactive protein raised to 48
mg/L (normal: 0-3 mg/L), and slightly low hemoglobin
level (8.1/dL). Electrocardiogram on admission showed
sinus tachycardia. Urine dipstick test and chest X-ray
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were normal without any sign requiring urgent surgery.
A bedside ultrasonography was performed and free
abdominal fluid was observed. The patient was referred
to the radiology department. Computed tomography
showed hemoperitoneum due to ruptured SAA (Figures 1,
2). The patient was immediately admitted to the operating
room for laparoscopic surgery. The postoperative course
was uneventful and the patient was discharged five days
after surgery without any complication. Patient’s consent
to publication was obtained.

Discussion

SAA is the most common aneurysm after aortic and
iliac artery aneurysm in patients with intrabdominal
aneurysms, although it is a very rare clinical diagnosis in ED.
The prevalence of SAA is less than one percent and it was
reported that this rate was below 0.1% in large autopsy
series. Although SAA is more common in females than in

Figure 1. Axial computed tomography image shows perihepatic
fluid collection and ruptured splenic artery aneurysm (white
arrow)

i

Figure 2. Coronel computed tomography image shows
perihepatic fluid collection and ruptured splenic artery aneurysm
(white arrow)

males (female/male ratio: 4:1), splenic artery dissection is
more common in men (4,5). The most common etiological
factor for SAA has been reported to be atherosclerosis,
followed by cystic degeneration, trauma, fibromuscular
dysplasia, pregnancy, connective tissue diseases and
hypertension (6-8). In our case, essential hypertension was
the etiologic factor.

When SAA diameter does not exceed 2 cm, clinical
signs and symptoms rarely occur. The majority of SAAs are
located in the distal and middle parts of the splenic artery
(9). In these patients, the presence of abdominal pain in
the epigastric region and in the left upper quadrant is not
expected. However, some patients suffer from epigastric
pain and this pain is often described as chronic and
non-specific. In patients with left upper quadrant pain,
especially if there is a finding suggestive of hypovolemia,
this may be due to aneurysm rupture (10). The reported
incidence of SAA rupture varies between 3% and 10%.
Approximately 10% of SAAs are ruptured at the time of
diagnosis with a reported death rate of 36-75% (3,11).
Our patient presented to the ED with similar complaints.

The most common causes of abdominal hemorrhage
are of visceral origin, followed by gynecological and vascular
causes and coagulopathy. The most common visceral
ones are of hepatic, splenic, renal and adrenal origin. The
clinical presentation is not specific to the disease, thus,
patients are usually diagnosed during surgery (12). When
this condition is not taken into consideration, physicians
lose a lot of time for diagnosis. This case was an exception
and was treated with a prompt diagnosis.

Treatment of SAA should be initiated immediately
after diagnosis in patients with high risk of rupture
(aneurysm diameter greater than 2 cm), symptomatic
patients, transplant patients, those with SAA associated
with inflammatory processes, and fertile or pregnant
women (13). Physicians generally refer patients with an
aneurysm greater than 2 cm to surgery due to the risk
of rupture of the aneurysm (6). There are several surgical
approaches for SAA: A) resection with or without vascular
repair, B) artery ligation with open or laparoscopic surgery,
and C) endovascular interventions such as embolization.
Classical approach (open or laparoscopy) is a frequently
preferred method. Although laparoscopic  surgery
requires surgical skills, laparoscopy is an excellent and
less invasive alternative method. Some difficulties may be
encountered in endovascular surgery due to the fact that
the anatomical structure of the splenic artery is tortuous
(9). Thus, elective surgery can save the spleen in most
cases, however, it is almost impossible in emergency
cases. Symptomatic splenic cysts larger than 5 cm should
be treated surgically due to increased risk of rupture and,
during surgery, attention should be paid to protect the
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splenic parenchyma. Splenectomy is recommended due to
the risk of bleeding under the following circumstances:

1) The cyst is large and almost completely covered
with splenic parenchyma,

2) The cyst is in the splenic hilum (14).

In conclusion, patients with ruptured SAA may present
with non-specific symptoms or symptoms mimicking more
common emergent conditions. This clinical presentation
may result in hemorrhagic shock or cardiovascular collapse
leading to death. Ruptured SAA should be considered in
high-risk patients admitted to ED.
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Abstract
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Suicide is the process that an individual ends his/her own life, and
usually methods providing a quick death are chosen. The most
common methods are jumping from heights and firearm shots.
However, in some suicide attempts, some unusual methods are used.
These can be seen in patients with psychiatric disorders such as severe
depression and schizophrenia. The idea of suicide by hammering nail
into the head is uncommon because it is a method that cannot lead
to a quick death and cause suffering. Beside these, it does not lead to
death with a single action. We present a case of a young male patient
who attempted suicide with hammering nail into the head and review
the literature on this subject.

Keywords: Hammering nail to head, schizophrenia, suicide

intihar insanin kendi hayatina son vermesi islemidir ve genellikle élimi
aniden getirecek yontemler secilmektedir. Bunlardan en sik olanlari
ylksekten atlama, atesli silah kullanimidir. Ancak bazi intihar sekilleri de
hi¢ tahmin edilemeyecek yéntemlerle olabilir. Agir depresyon, sizofreni
gibi psikiyatrik hastaliklari olan hastalarda bunlar gorilebilmektedir.
Basina civi cakarak intihar etme duslncesi de sik gorilen bir durum
dedgildir. ClnkU ani 6lim getirmeyecek ve aci cekerek Oliime sebep
olabilecek bir yéntemdir ve tek bir hamlede bitirelecek bir intihar
girisimi dedildir. Basina cekicle ¢ivi cakma usulli ile intihar eden geng
erkek hasta olgusunu sunup literattrl gézden gegirecegiz.

Anahtar Sozciikler: Kafaya civi cakma, sizofreni, intihar

Introduction

Suicide is the attempt of ending one's own life
because of underlying psychological disorder. The type of
the suicide attempt of a patient depends on the suicide
devices that the patient can reach. A patient who attempt
suicide may try this in a variety of ways. The patients
usually choose methods which provide a quick death
in only one attempt. Jumping from heights and suicide
with firearms are common. The survival rate in traumatic
brain injuries with firearms is very low. For this reason,
headshots are common in firearm suicides. With the
development of the industry, reaching to nail guns is
easy and these are frequently used for suicide. However,
manually hammering nails is extremely rare. There are
also factors affecting survival in penetrating nail injuries to

the head. Concomitant vascular injuries, hematomas and
infections are determiner for survival.

Case

The patient was a 21-year-old right-handed male. He
had two unsuccessful suicide attempts in his past history.
He had tried to commit suicide by taking lots of drugs
and tried to cut his wrists but could not succeed. He has
decided to commit suicide by hammering a nail into his
head. He has hammered a nail into his head (Figure 1). He
was conscious when he was brought to the emergency
department. There was no neurological deficit except for
slight right hemiparesis (4/5). The head of the nail was
seen on the scalp in the left frontoparietal region. A 10-cm
nail was seen on plain X-ray. Cranial computed tomography
(CT) showed a nail in the left frontoparietal region (Figure
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2). The patient was treated with emergency surgery.
Under general anesthesia, a burr hole was performed
near the nail, the nail head was observed during a small
circumferential craniotomy. After opening the dura mater,
the nail was removed in a controlled manner. The route

of the nail in the brain was checked and the dura mater
was closed with primary repair. There was no parenchymal
bleeding. A follow-up CT showed the route of the nail with
minimal hemorrhagic contusion (Figure 3). Postoperative
course was unremarkable. His neurologic deficit recovered
dramatically. The patient was referred to the psychiatry
department. The patient was discharged after one month
from the psychiatry department. However, he attempted
suicide again by jumping from a high place three months
after the discharge and lost his life.

Consent was obtained from the relatives of the patient
for publication of this case report.

Discussion

Reports about injuries caused by penetrating objects
such as pens, pieces of wood, knitting needles, knives
or other kinds of materials are rather common in the
literature (1-3). However, reports about brain injuries with
penetrating objects resulting from suicide attempts are
rare. In most of these injuries, automatic devices, such as
nail guns, are used. Manual and self-inflicted penetrating
brain injuries are less common. In the literature, there are
reports of penetrating brain injuries after suicide attempt
with nails, screws, awls and wires for suicide attempts (4-

Figure 3. The hemorrhagic contusion field is seen after removal of nail
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6). Nail guns were used in most of the suicide attempts
with nails. There are very few cases of attempted suicide
by hammering nails in the literature. To our knowledge,
there are only five publications about nail hammering (7-
11). The reason for such a small number of cases is the
necessity of using both hands to commit suicide and the
necessity to continue suicide in spite of pain. There are
also cases of penetrating brain injuries caused by nails
which may be the result of a punishment.

In the literature, it is observed that patients who
attempt suicide with this method usually have psychiatric
disorders and repeatedly attempt suicide. As a matter of
fact, our patient attempted suicide 4 times in total and
died at the last attempt. Our patient was treated with
the diagnosis of severe schizophrenia but discontinued
his treatment. Patients who commit suicide may choose
different methods despite all difficulties. Also, our
patient has learned from the internet that the dominant
hemisphere of the brain was frequently on the left side
and then hammered the nail to the left side of the head.
Easy access to information can sometimes be used by
patients in a negative direction. CT is the most useful tool
for initial investigation of penetrating injuries to the brain.
It has been stated that magnetic resonance imaging can be
usefulin the assessment of injuries caused by non-magnetic
materials (4). Although some studies reported that X-ray
was useless, it is easier to understand the size and route
of these materials on X-ray images (4). In the presence
of suspicion of vascular injury due to the location of the
material, angiography may provide more reliable results
(12). Direct removal of the nail in surgical treatment, or
removal by craniotomy or craniectomy is still controversial.
We recommend performing small craniectomy under
general anesthesia around the penetrating material and
then performing mini craniotomy like a ring with leaving the
material in the middle. After the craniotomy is performed,
the dura mater is opened around the penetrating material
and the penetrating object is pulled out in a controlled
manner. If bleeding occurs from any area, this method will
allow for necessary intervention. In addition, in this way,
inwardly penetrating bone tissues and dirty wound edges
can be debrided. Particular attention should be paid to
early and late complications and if there is a cortical injury,
antiepileptic treatment should be started immediately. To
prevent cerebrospinal fluid fistula, the dura mater should
be sutured in a watertight fashion and a broad-spectrum
antibiotic therapy should be initiated. Tetanus prophylaxis
should also be performed. It is recommended that once
clinical stability is achieved, the patients should be referred
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to the psychiatry department for the treatment of the
psychiatric disorder.

Cranial nail injuries are extremely rare and should be
treated with caution after radiological evaluation. After
surgical treatment, management of underlying psychiatric
disorder and subsequent closer observation of the patient
is momentous.
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Bariatrik Cerrahide Anestezi Yonetimi: Olgu Sunumu

Anesthetic Management in Bariatric Surgery: A Case Report
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Obezite toplumda sik gérilen ve ciddi komplikasyonlarla seyreden
bir saglk sorunudur. Tedavisinde medikal ve cerrahi yontemler
kullanilabilir. Cerrahi tekniklerden laparoskopik sleeve gastrektomi
(LSG) yaygin olarak kullanilmaktadir. LSG hem mevcut olan obezitenin
hem de uygulanan laparoskopi tekniginin yol actigi etkiler nedeniyle
yliksek riskli bir operasyondur. Preoperatif muayeneden, perioperatif
yOnetim ve postoperatif bakima kadar anestezi plani dikkatli bir sekilde
yapiimalidir. Hastanemizde ilk kez uygulanan LSG operasyonunda
anestezi deneyimimizi sizlerle paylasmayr amagladik.

Anahtar Sozciikler: Obezite, bariatrik cerrahi, recruitment, ylksek
akim oksijen tedavisi

Abstract

Obesity is a common health problem with serious complications.
Medical and surgical methods can be used in treatment. Laparoscopic
sleeve gastrectomy (LSG) is a widely used surgical procedure. LSG is a
high-risk surgery because of the effects of both existing obesity and
the applied laparoscopic technique. Anesthesia plan from preoperative
examination to perioperative management and postoperative care
should be done carefully. We aimed to share our experience in the
anesthetic management of a patient who underwent a LSG operation
which was performed for the first time in our hospital.

Keywords: Obesity, bariatric surgery, recruitment, high flow oxygen
therapy

Giris

Obezite batili Ulkelerde karsilagilan en biyuk saglik
sorunlarindan  biridir.  Hipertansiyon, hiperlipidemi,
koroner arter hastaligi, ani kardiyak olim, restriktif
akciger hastaligi, diyabet, psikiyatrik hastaliklar ve bazi
kanserler (meme, jinekolojik vb.) obezite ile iliskilidir
(1). Yapilan calismalara goére, %5 ile %10 arasinda kilo
kaybi tip 2 diyabet, glukoz intoleransi, hiperlipidemi
ve hipertansiyonun iyilesmesi Uzerinde olumlu etkiler
saglamaktadir (2). Diyet, egzersiz, medikal tedaviler
ile saglanan kilo kaybi gecici olabilmekte ve bu da
giderek bariatrik cerrahiyi daha etkin bir ¢6zUm
olarak karsimiza cikarmaktadir (3). Bariatrik cerrahinin
artmaslyla, anestezistler de obez hasta grubuyla daha
sik karsilasmaktadir. Anestezi yonetimi normal kilolu
hastalara gore farklilik gésteren obez hastalarda, kisiye
Ozel anestezi plani yapilmali, perioperatif ve postoperatif
karsilasilacak komplikasyonlara karsi dnceden hazirlikli

olunmalidir. Bu yazida hastanemizde ilk kez uygulanan
bariatrik cerrahi operasyonundaki anestezi yonetimimiz
sizlere sunulmustur.

Olgu

Laparoskopik sleeve gastrektomi (LSG) operasyonu
planlanan 37 yasinda erkek hastanin anestezi Oncesi
degerlendiriimesinde ek hastalik, alerji, ilac, sigara ve
alkol kullanma hikayesi bulunmuyordu. Hasta morbid
obezite nedeniyle Amerikan Anestezistler Dernegi
2 olarak kabul edildi. Fizik muayenesinde boyu 167
santimetre (cm), agirhd 174 kilogram, vicut kitle indeksi
(VKi) 63 kg/m2, agiz acikligi 8 cm, tiromental mesafesi
11cm, sternomental mesafesi 8 cm ve mallampati
iki olarak degerlendirildi. Diger sistem muayeneleri
dogal, fonksiyonel kapasitesi 4-7 metabolik esdeger idi.
Preoperatif yapilan solunum fonksiyon testinde hafif
restriksiyon, ekokardiyografisinde ise tim kalp bosluklari
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dogal, ejeksiyon fraksiyonu %60, birinci derece trikuspit
yetmezlik saptandi.

Zor entlbasyon sartlari hazirlanarak operasyon
odasina alinan hastaya elektrokardiyografi, noninvaziv
kan basinci, periferik oksijen satlrasyonu (SpO,), entegre
edilmis pulmoner indeks (IPl) ve bispektral indeks (BIS)
monitorizasyonu yapildi. Monitorizasyon sonrasi 18G
intravenoz (V) kanil ile damar yolu acildi. Hastanin
dizeltilmis agirhigr (ABW) hesaplandi ve tim ilag doz
ayarlamalari ABW'ye goére yapildi. Midazolam 0,03 mg/
kg midazolam ile premedikasyonu saglandi. Fentanil
2 ug/kg, propofol 2 mg/kg, rokdronyum 0,6 mg/kg ile
anestezi indUksiyonu yapildi ve iki dakika sonra orotrakeal
entlbe edildi. Yeterli tidal volimi (6-8 mL/kg) olusturacak
dizeyde ekspirasyon sonu pozitif basing (PEEP) ve PEEP
Ustl basing ile basing kontrol modda ventilasyona
baslandi. Anestezi idamesi BIS 40 ile 60 arasinda olacak
sekilde 0-200 pg/kg/dk propofol inflizyonu ve kan basinc
bazalin +%20’sini saglayacak duzeyde 0,1-0,3 pg/kg/dk
remifentanil infiizyonu esliginde total IV anestezi (TiVA)
ile saglandi. Pndmoperitonyum baslamadan iki dakika
Once ve pnomoperitonyumun bitmesinden bes dakika
once olmak Uzere iki defa oksijenizasyonu iyilestirmek ve
perioperatif atelektaziyi dnlemek amaciyla 40 cmH, 0 ile 40
saniye boyunca recruitment manevrasi yapildi. Operasyon
boyunca plato basinglar 25-31 cmH,0, IPI degeri ise 9-10
araliinda seyretti. Perioperatif hipotansiyon veya tasikardi
gozlenmedi. Kanama miktari 100 mL olarak degerlendirildi.
Periferik SpO2 %97-99 araliginda izlendi. Toplamda 950 pg
remifentanil, 1620 mg propofol IV kullanildi. Postoperatif
bulanti kusmayi azaltmak amaciyla ranitidin 50 mg,
metoklopramid 20 mg ve analjezi icin 100 mg tramadol
ile 1 gr parasetamol IV uygulandi. Operasyonun sonunda
4 mg/kg sugammadeks ile ekstiibe edilen hasta derlenme
Unitesine alindi. Operasyon stresi 87 dakika ve anestezi
sUresi 96 dakika olarak 6lctlda.

Ol boslugu azaltmak ve atelektazi gelisimini dnlemek
amaciyla derlenme Unitesinde yiksek akim nazal kanul
oksijen tedavisi (akis: 15 L/dk, FiO,: %40, sicaklik:
37 °C) uygulandi. Derlenme Unitesinde 15 dakika sonra
alinan arter kan gazi normal olarak degerlendirildi.
Postoperatif sekizinci dakikada hasta oryante ve koopere
idi. Postanestezik bakim Unitesinde 40. dakikada modifiye
aldrete skoru dokuz olarak saptanan hasta servise
gonderildi. Postoperatif 20 mg bolus, 20 dakika Kkilit
siresi, 20 mg/sa infizyon dozunda hazirlanan tramadol
ile IV hasta kontrollii analjezi baslandi. Ayrica alti 6 saat
araliklarla 1 gr parasetamol ve kurtarici analjezik olarak
25 mg deksketoprofen trometamol uygulandi. Serviste
6. saat, 12. saat ve 24. saat vizliel analog skalasi skoru
sirasiyla 4, 5 ve 2 olarak saptandi. Postoperatif bulanti
kusma olmadi, herhangi bir komplikasyon gozlenmedi.
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Mobilizasyon ve solunum fizyoterapisine 16.saatte
baslanan hasta postoperatif 3. glinde taburcu edildi.

Tartigma

Obezite bircok farkli nedene bagl olarak gelisen ve
hastalarin tim yonlerden degerlendirilip tedavi edilmesi
gereken ciddi bir halk saghgl sorunudur (4). Obezite
siniflamasinda Diinya Saglik Orgitii tarafindan belirlenen
VKI kullanilir. VKi'nin 30un Gzerinde olmasi obezite olarak
tanimlanmaktadir (5). Yanlis beslenme, fiziksel aktivitenin
azligi, genetik, cevresel, fizyolojik, nérolojik, sosyo-kdiltdrel
ve psikolojik pek ¢ok faktor birbiri ile iliskili olarak obezite
olusumuna yol acmaktadir. Obezite kardiyolojik, norolojik,
solunumsal, hormonal, genitolriner ve psikolojik bircok
hastaliga neden olmaktadir.

Tedavi yontemleri arasinda diyet, egzersiz, yasam tarzi
degisiklikleri, medikal ve cerrahi tedavi bulunmaktadir.
Cerrahi tedavi, diger yontemlere gore daha kalic kilo
kaybi saglamakta, obezitenin yol actigi ek hastaliklari
Onlemekte ve sagkalimi arttirmaktadir (3). LSG cerrahi
yontemler icerisinde yeni ve etkin bir tedavi olarak 6n
plana cikmaktadir (6). LSG hem hastalar hem de cerrahlar
tarafindan tercih edildiginden, popdlaritesi ve dolayisiyla
uygulanma siklig artmaktadir (3). ilk olarak Ren ve ark. (7)
tarafindan 1999 yilinda yapilmistir.

Obezlerde splankik kan akimi %20 oraninda artis
gosterir. Kan hacmi, kalp debisi, ventikilin is yiku ve
oksijen tlketimi artmistir (8). Sistemik ve pulmoner
hipertansiyon, kor pulmonale ve sad kalp yetmezligi
gelisebilir. Sistemik vaskiler rezistans artmistir. Gelisen
sistemik hipertansiyon sol kalp yetmezligine yol acabilir.
Kardiyak iletim bozukluklari ve aritmiler gorulebilir (9).

Obez hastalarda solunum fonksiyon bozukluklari
sk gorilmektedir. Ventilasyon/perflizyon bozukluklari,
kronik solunum yolu hastaliklari ve gelisen intrapulmoner
santlardaki artis hipoksemiye yol ac¢maktadir (10).
Ozellikle viicut 6n yiiziindeki yag birikimi gégis duvari
kompliyansini azaltmaktadir. Total akciger kapasitesi,
fonksiyonel rezidlel kapasite (FRK) ve ekspiratuvar rezerv
volim (ERV) azalirken, hava yolu direnci artmaktadir (11).
ERV obez hastalarda olasi apne gelisiminde yedek oksijen
rezervi olarak gorev almaktadir. Bu nedenle obezlerde
preoksijenizasyonun  etkinligi azdir ve hipoksemiye
yatkinlik artmistir (12). Akciger kompliyansinin azalmasi,
intraabdominal basincin ylksek olmasi ve artan metabolik
ihtiya¢ nedeniyle solunum is yikd artmistir (13). Obstriktif
uyku apnesi ve obezite hipoventilasyon sendromu sik
gorilen sorunlardandir.

LSG standart olarak ters Trendelenburg ve French
pozisyonunda, cerrahin hastanin bacaklarinin arasinda
durarak yaptigi bir operasyondur. Fakat bizim olgumuzda
cerrahi ekibin tercihi Uzerine supin pozisyonunda yapildi.
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Obez hastalarda supin pozisyonun solunum mekanikleri
Uzerine ters Trendelenburg pozisyonuna goére daha
olumsuz etkileri vardir. Bu nedenle sunulan olguya yuksek
PEEP (8 mmHg) diizeyine ek olarak recruitment manevrasi
uygulanmistir.

Obez hastalarda dedisen anatomi ve fizyoloji
nedeniyle, anestezi plani yapilirken dikkatli olunmalidir.
Preoperatif muayene, perioperatif anestezi yonetimi ve
postoperatif donem diger hasta gruplarina gére farkhlik
gostermektedir (14). Boyun ve meme bdlgesindeki yag
artisinin yol acabilecedi zor hava yolu agisindan hastalar
degerlendirilmeli, zor ventilasyon ve entlbasyon
bekleniyorsa dncesinde hazirlik yapilmalidir. Olgumuzda
zor entlbasyon olasiigr dustnllerek preoperatif
gerekli ekipman hazirhgini yapilmistir. intraabdominal
basing artisi  ve gastrodzofageal refli  hastalig
nedeniyle aspirasyon riski artmistir (15). indiksiyon
ve entlbasyon sirasinda daha dikkatli olunmali,
gerektiginde premedikasyon olarak H2 reseptor
blokerleri ve metoklopramid uygulanmalidir (16).
Premedikasyonda solunum depresyonu yapabilecek
ajanlardan kaginilmalidir. Monitorizasyonda noninvaziv
arter basinci, elektrokardiyogram, periferik SpO,, End-
Tidal CO, (EtCO,) ve idrar cikisi takibinin yani sira BIS,
periferik sinir stimdlasyon testleri, invaziv arter basinci ve
vlcut isisi takibi yapilabilir (17).

Perioperatif ~solunum  fonksiyonlari; anestezi ve
cerrahinin tipine, kullanilan anestezik ajanlara, hastanin
operasyon oncesi  solunum  fonksiyonlarina baghdr.
Anestezi sirasinda hastalarda kompliyans ve FRK
azalmakta, oli bosluk ve hava yolu direnci artmakta,
ventilasyon-perflizyon orani bozulmaktadir (18).

Obez hastalara ilag uygulanirken dizeltilmis agirliklari
géz 6nlnde bulundurulmalidir.  Obezitede gelisen
fizyolojik ~ degisikler, ilaclarin  farmakodinamilerini  ve
farmakokinetiklerini etkilemektedir. ilaclarin hastalarin
gercek agirliklarina gére uygulanmasi yan etkilere neden
olabilir (8). Olgumuzda anestezik ajanlarin indiksiyon
ve idame dozlarini hesapladigimiz dizeltilmis viicut
agirhigmna gore uyguladik. Anestezi idamesinde propofol
kullanilacak ise anestezi derinligi monitorize edilmelidir
(19). Remifentanil ve propofol ile TIVA uyguladigimiz
olgunun anestezi derinligi BiS monitérizasyonu ile takip
edilmistir Obez hastalarda kas gevsetici etkinin geri
doéndurtlmesinde sugammadeks neostigimine gore daha
hizli ve guvenilirdir (20). Postoperatif agr tedavisinde
opioidlerden kacinilmalidir. Tramadol, non-steroid anti-
enflamatuvar ilaglar veya lokal anestezik infiltrasyonlari
daha kullanishdir (14).

Genel anestezi; kas gevsetici kullanimi ve inspire
edilen oksijen fraksiyonunun vyuiksek olmasina bagl
olarak kompresyon ve absorbsiyon atelektazisine neden
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olmaktadir (21). Gelisen atelektazi ile postoperatif
pulmoner komplikasyonlar arasinda direkt iliski vardr.
Atelektaziye bagl olarak postoperatif solunum yetmezIigi
ve pndémoni gelisebilmektedir (22). Perioperatif ddnemde
oksijenizasyonun  dengelenmesi  ve  atelektazinin
azaltlmasi, postoperatif derlenmeyi hizlandirmakta,
akciger komplikasyonlarini azaltmakta ve hastanede
kalis stresini kisaltmaktadir (23). Recruitment manevrasi
surekli uygulanan yuksek havayolu basinci ile kollabe
olan alveolleri acmak, gaz degisimini ve arteriyel
oksijenizasyonu iyilestirmek icin kullanilan bir yéntemdir.
Bu manevra PEEPR slrekli pozitif havayolu basinc
(CPAP), basin¢ kontrolli mekanik ventilasyon, spontan
solunum, hastanin prone pozisyona alinmasi veya yuksek
frekansli ventilasyon gibi yontemlerle yapilabilir (24,25).
Sunulan olguya iki kere 40 cmH,0 ile 40 saniye boyunca
recruitment manevrasi uygulanmistir.

Postoperatif komplikasyonlar obez hastalarda daha sik
gortlmektedir. Yara yeri enfeksiyonlari, atelektazi, akciger
enfeksiyonlari, pulmoner tromboemboli, hipertansiyon,
aritmiler, akciger 6demi ve kalp yetmezligi postoperatif
dénemde  gorilebilen  sorunlardandir.  Komplikasyon
goritlme sikhgini en aza indirgemek icin hipoksi, hiperkarbi
ve sivi ylklenmesinden kaginilmali, etkin bir analjezi
uygulanmalidir. ~ Komplikasyonlari ~ énlemek  amaciyla
solunum depresyonu yapacak ajanlardan kaginilmali, yeterli
oksijenizasyon saglanmali, derin ven trombozu profilaksisi
uygulanmali, solunum fizyoterapisi yapilmali ve hastalar
erken mobilize edilmelidir. Oksijenizasyonu iyilestirmek,
atelektazi gelisimini 6nlemek ve PEEP destedi icin hastalar
gerektiginde CPAP veya yuksek akim oksijen tedavisi ile
desteklenmelidir (26). Obez hastalar postoperatif bulanti
kusma acisindan yiksek risk tasimaktadirlar. Perioperatif
kullanilan inhalasyon anestezikleri ve opiodler bu riski daha
da arttirmaktadir. Yapilan calismalarda TiVA ile bu riskin %20
oraninda azaltilabildigi gosterilmistir (27).

Sonug olarak LSG operasyonlari multidisipliner yaklagim
gerektirmektedir. Preoperatif iyi bir hasta hazirlid,
perioperatif ve postoperatif komplikasyon gelisme
sikligini azaltmaktadir. Glvenli bir anestezi yonetimi icin,
ideal anestezik ajanin secimi, hastaya uygun ventilasyon
stratejileri ve postoperatif bakim dnem arzetmektedir.
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Co-Existence of Congenital Cystic Adenomatoid
Malformation and Pulmonary Sequestration in a
Newborn with Spontaneous Pneumothorax: A Case
Report and Review of the Literature
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Abstract

Oz

Congenital  bronchopulmonary malformations are  uncommon
anomalies of infants and children presenting as congenital lobar
emphysema, bronchogenic cyst, congenital cystic adenomatoid
malformation (CCAM), or pulmonary sequestration (PS). CCAM is the
second most common congenital lung malformation in newborns.
There are five types of CCAM based on the embryologic and the
histologic features. PS is defined as a mass of tissue developing in
the lung but having no respiratory function. PS is classified into two
types: extralobar and intralobar. Co-existence.of CCAM and PS is a rare
occurrence. Hybrid lesions, especially type 2 CCAM and PS combination
may have a more severe clinical progress. Herein, we report a male
infant with type 2 CCAM in combination with PS who died despite
both medical and surgical treatment.

Keywords: Congenital cystic adenomatoid malformation, hybrid
congenital lung malformation, newborn, pulmonary sequestration

Konjenital bronkopulmoner malformasyonlar nadiren, konjenital lober
amfizem, bronkojenik kist, konjenital kistik adenoid malformasyon
(KKAM) veya pulmoner sekestrasyon (PS) seklinde gorilirler.
KKAM yenidoganlarda ikinci siklikla gorllen konjenital akciger
malformasyonudur.  Embriyolojik ve histolojik ~ &zelliklerine  gore
bes tipi mevcuttur. PS fonksiyonel olmayan akciger kitlesi olarak
tanimlanmaktadir. intralober ve ekstralober olarak siniflandirimaktadir.
KKAM ve pulmoner sekestrasyon birlikte nadiren gérllmektedir.
Ozellikle tip 2 KKAM ve PS birlikteliginin oldugu hibrid lezyonlarda klinik
seyir daha k&t olabilmektedir. Burada, medikal ve cerrahi tedaviye
ragmen Olen tip 2 KKAM ve PS birlikteligi olan erkek bir yenidogan
sunulmustur.

Anahtar Sézciikler: Konjenital kistik adenoid malformasyon, hibrid
konjenital akciger malformasyonu, yenidogan, pulmoner sekestrasyon

Introduction

The development of respiratory system begins during
the third gestational week and the malfunctions during
the developmental period cause a group of structural
anomalies defined as bronchopulmonary stromadeum
malformations. Infants with these anomalies may
have serious respiratory problems. Congenital cystic
adenomatoid malformation (CCAM) is the second most

commonly seen malformation among other congenital
lung anomalies and its incidence ranges from 1 in 8.300 to
35.000 live births (1). CCAM is defined as hamartomatous
lesion comprised of cystic and adenomatous elements
that are arising from trachea, bronchi, bronchiole or
alveolar tissue and they most often have unilateral
involvement. The majority of CCAMs derives their blood
supply from the pulmonary circulation. Pulmonary
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sequestration (PS) is another pulmonary malformation
defined as a non-functioning lung mass that arises as
an aberrant outpouching from the developing foregut
with its own systemic arterial supply (2). PS is classified
into two types: extralobar and intralobar. Intralobar PSs
are covered with visceral pleura while extralobar PSs are
covered with their own pleura. Extralobar PS is a mass
of lung parenchyma that is not a part of a normal lung
tissue, has no connection with tracheobronchial structures
and has arterial blood supply from the aorta and its major
branches. The routine use of antenatal ultrasonography
(USG) enables detection of these kinds of congenital fetal
anomalies in early stages of life. Several studies reported
that since some congenital lesions did not fit CCAM or
PS, these were usually defined as hybrid forms. In one of
these forms, extralobar PS and CCAM may be defined in
the same patient (3-5). Since the co-existence of CCAM
and PS is a rare occurrence, we report a male infant who
had type 2 CCAM in combination with extralobar PS and
we reviewed the relevant literature.

Case

A male infant was born to a 40-year-old mother at 40
weeks of gestation by cesarean section with a birth weight
of 4600 grams. Apgar scores were 9 and 10 at 1 and 5
minutes, respectively. The family history was unremarkable
and the parents were non-consanguineous. The prenatal
USG revealed CCAM involving the right lung. His
echocardiography, cranial and abdominal ultrasonography
were all evaluated as normal. The infant was admitted to the
neonatal intensive care unit due to respiratory distress and
early surfactant therapy was performed after intubation.
A chest tube was inserted as chest X-ray revealed a right
pneumothorax. Chest computed tomography revealed
millimetric cystic areas with septations in the lower lobe
of the right lung leading to the postnatal diagnosis of
CCAM (Figure 1). Pediatric surgeons operated him on the
14th postnatal day. CCAM in the superior segment of the
lower lobe of the right lung was observed in addition to
intrathoracic extralobar sequestration (ELS) at the level of
the middle lobe which had no relation with the brochial
tree and fed by the aorta. The pathology of the tissue
also revealed CCAM type 2 in association with PS (Figure
2). The patient was extubated on the 23th postnatal day.
However, he was reintubated on the 28th postnatal day
due to respiratory distress associated with the recurrence
of right pneumothorax. A right chest tube was inserted
again, however, the resorbed pneumothorax relapsed on
the 39th day and the respiratory symptoms of the patient
worsened. Therefore, right lobectomy was performed by
the pediatric surgeons. However, the patient died several
days after surgery due to development of ventilator-
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associated pneumonia. Written informed consent was
obtained from parents because the patient was below
eigthteen years old.

Discussion

Congenital bronchopulmonary malformations are rare
and present as congenital lobar emphysema, bronchogenic
cyst, CCAM, and PS. Although PS and CCAM are well
known entities, they are rarely seen in neonates. CCAM
is more frequently seen in males, it is usually unilateral,

Figure 1. The chest computed tomography revealed milimetric
cystic areas with septations in the lower lobe of the right lung

Figure 2. Right lung middle lobe distal segmentectomy: Cystic
structures like bronchioles paved with cuboidal-columnar cells,
asinus like structures associated with them, smooth muscle and
cartilage around the bronchioles (hematoxylin and eosin stain,
100x)
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and involves only one lobe of the lung (1). There are five
types of CCAM based on the embryologic level of origin
and the histologic features (6). Diagnosis is more often
made antenatally due to the increased use of obstetric
USG. Perinatal mortality has been reported to vary
between 10% and 35% in antenatally diagnosed CCAM
(7,8). Approximately 60% of CCAM cases are associated
with other findings such as cardiac anomalies, renal
agenesis/dysgenesis, gastrointestinal atresia, and skeletal
anomalies (9). In accordance with the literature, our
patient was male, had an antenatal diagnosis and CCAM
was unilateral. He had no other organ anomalies. PS is
even rarer and frequently associated with other anomalies
compared to CCAM. Cases with ELS have been reported
to be associated with abnormalities of the chest wall,
diaphragm, lung, spine, intestine and the heart (10). The
incidence of associated anomalies has been reported to
be less frequent with intralobar sequestration (ILS) rather
than ELS (11). Hybrid lesions were also defined as they
contain the features of both CCAM and PS (6). CCAM and
PS combination is seen much less frequently and cases of
ELS constitute the majority of the reported cases in the
literature. In their study including 50 cases of ELS, Conran
and Stocker (4) reported that 48% of ELSs was located in
the left and 20% in the right hemithorax with blood supply
directly from the aorta in 77% of cases. Fifty percent of
ELS cases were associated with a coexistent CCAM. ELS/
CCAM lesions were more frequently seen on the left
side and 57% of cases occurred in females. All CCAM
cases were found to have a type 2 pattern on histologic
examination. In another report, five patients with the
prenatal diagnosis of congenital lung abnormalities had
an uneventful fetal life and were born uneventfully (12).
Histopathologic examination revealed ILS with associated
type 2 CCAM in two patients and ELS with associated type
2 CCAM in three patients. All patients except one, who
presented with pneumonia at 10 months of age, were
asymptomatic. This association has also been described
since 1946 with 17 cases of ILS with CCAM and 19 cases
of ELS with CCAM (13,14). Approximately 80% of ELS
receives its blood supply from the descending thoracic
or abdominal aorta but the blood supply may also be
from branches of a large vessel (4,15). In a large series of
infants, PS was reported to be more frequent in CCAM
type 2 (16). Our patient was male and the combination of
type 2 CCAM and ELS was in the right side with the blood
supply directly from the aorta. Therefore, we suggest
that the definition of hybrid lesions may show variations
as the number of infants with this diagnosis increases.
The natural history of antenatally diagnosed lung masses
is variable. Presentation ranges from respiratory failure
to a normally developing infant (17). Although about
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half of patients with a prenatal diagnosis of CCAM are
asymptomatic at birth; patients with symptomatic CCAM
can present with a history of recurrent pneumonia,
cyanosis, respiratory distress, and pneumothorax (10).
Patients with PS may be asymptomatic at birth, but can
subsequently develop cough, hemoptysis, and recurrent
pneumonia or can remain asymptomatic and can be
diagnosed incidentally (10). ILS has been reported to be
associated with chronic infections due to connections with
the gastrointestinal tract, therefore, resection of the lesion
is recommended regardless of the presence or absence
of symptoms (18). In line with the literature, our case
presented with severe respiratory distress and recurrent
pneumothorax. Most authors recommend resection of all
antenatally diagnosed CCAMs due to the risk of infection
and of malignant transformation, although the surgery
can be deferred for several months after birth (6). As ELS
has not been reported to be associated with infection or
malignant transformation, expectant management with
serial imaging is usually recommended in asymptomatic
patients. Resection is usually recommended in the case of
respiratory compromise as it is considered to be curative
(6). Surgical resection is recommended for hybrid lesions
since these masses have a potential for recurrent infections
(2). Our patient presented with respiratory distress due to
pneumothorax in the immediate neonatal period which
necessitated surgery during the first weeks of postnatal
life, therefore, lobectomy was performed. However,
in asymptomatic infants, surgical resection may be
performed at 4-8 weeks of age with minimal morbidity and
no mortality (19). Involution of PS/CCAM with significant
systemic arterial blood supply is unlikely to occur which
necessitates surgical excision of this congenital pulmonary
lesion in order to avoid complications such as respiratory
distress, infection, intrathoracic bleeding, haemoptysis,
cardiac failure, and the potential risk of malignancy.
Therefore, early surgery is suggested to reduce both
morbidity and parental anxiety (12). The mortality rate
was found to be 5% in a large series of infants, and most
of them (58%) had type 2 CCAM. Respiratory failure,
sepsis and respiratory support requirements and severe
associated comorbidities have been reported to be the risk
factors for mortality (16). Our case had respiratory failure
from birth with recurrent pneumothorax and mechanical
ventilation requirement all of which may be associated
with death. This case report is presented to emphasize
that the association of PS with CCAM should be always
kept in mind in the differential diagnosis of antenatal
fetal lung masses. It is critical to establish the optimal
surgery time and type in these infants. Hybrid lesions,
especially type 2 CCAM and PS combination may have
a more severe clinical progress. Both neonatologists and
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pediatric surgeons should be aware of the clinical features
of CCAM, PS and hybrid lesions in both symptomatic and
asymptomatic infants.
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