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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 diizelime 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 génderimi 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, agik olarak yazilmali, 6zel kisaltmalar yapilmamalidir. Yazi
icindeki 1-10 arasi sayisal veriler yaziyla (Her iki tedavi grubunda, ikinci gun ), 10 ve Ustt rakamla
belirtilmelidir. Ancak, yaninda tanimlayici bir takisi olan 1-10 arasi sayilar rakamla (1 yil) comle
basindaki rakamlar da (Onbes yasinda bir kiz hasta) yaziyla yazimalidir. Yazinin tomgnin 5000
kelimeden az olmasi gerekmektedir. llk sayfa hari¢ 1om yazilarin 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 taslagr gérmesini gerektirir. Eger
gerekli degilse hastanin belirleyici detaylar yayinlanmayabilir. Tam bir gizliligi yakalamak oldukca
zordur ancak eger bir siphe varsa, bilgilendirilmis onay alinmalidir. Ornegin, hasta fotograflannda
g6z 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 basligr da bulunmalidir. Torkge ve Ingilizce anahtar sézcikler ve kisa baslik da baglk
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 ayrimaz. Bunlarda 6zet bolimu, 200
kelimeyi gegmeyecek sekilde amaglar, bulgular ve sonug cimlelerini igermelidir.

Ozet bsluminde kaynaklar gésterimemelidir. Ozet bsluminde kisaltmalardan  momkin
oldugunca kaginimalidir. Yapilacak kisalfmalar 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 belirtiimelidir.

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 kisalimast 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: Infiso 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 R 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 hazirlanmall ve metnin tekran olmamalidir.
Baska bir yayindan alinti yapilyorsa yazili baski izni birlikte yollanmalidir. Fotograflar parlak kagida
basiimalidir. Cizimler profesyonellerce yapilmal ve gri renkler kullanilmamalidir.

Ozel Boliimler

1) Derlemeler: Derginin ilgi alanina giren tdm derlemeler editorlerce degerlendirilir; editorler ayrica
konusunda uzman ve deneyimli otoritelerden dergi icin 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 Bulteni 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 sfudies, 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: Introduction, 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
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Afrika Poplilasyonunda Fetal Biyometrik Olcimler Ayni mi? Etnik Farklilik

Var midir?
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Abstract

0z

Aim: Our study aims to investigate whether there is a difference
between the African pregnant population at 14-42 weeks
of gestation and standard ultrasonographic fetal biometric
measurements.

Methods: This study was carried out at Mogadishu Somali Turkey
Recep Tayyip Erdogan Training and Research Hospital, Hodan
District, Mogadishu, Somalia from July 2018 to September 2018.
Four hundred and eighty-six females at 14-42 weeks’ gestation
were evaluated. Obstetrical ultrasound was done using a 3.5
MHz convex transducer on Toshiba Aplio XG Ssa-790a. Biparietal
diameter (BPD), head circumference (HC), femur length (FL), and
abdominal circumference (AC) were identified and measured.

Results: The median maternal age in the study sample was 26
years with the mode value of 30 years. The highest number of
participants were in 38 weeks (31, 6.4%) and the lowest number
of participants were in weeks 15 and 18 with 1 in each (0.2%).
BPD gradually increased from a minimum of 26.0 mm at week
14 to a maximum of 95.9 mm. HC gradually increased from a
minimum of 101.1 mm at week 14 to a maximum of 95.9 mm
at week 42. AC increased gradually from a minimum of 76.6
mm at week 14 to a maximum of 369.2 mm at week 42. FL
increased gradually from a minimum of 15.0 mm at week 14 to
a maximum of 79.1 mm at week 42.

Conclusion: The frequently used parameters of fetal biometry
along with ultrasonographic appearance and measurements in
our local population are in agreement with international studies
except for HC which was lower than the Hadlock’s measurement
by an average of 7.8 mm.

Keywords: Fetal biometry, biparietal diameter, head
circumference, femur length, abdominal circumference, African
population, ethnicity

Amac: 14-42 gebelik haftasindaki Afrikali gebe popllasyonu
ile standart ultrasonografik fetal biyometrik élcimler arasindaki
farki arastirmaktir.

Yontemler: Bu calisma Somali Hodan Eyaleti Mogadisu'daki,
Somali-Tirkiye Egitim ve Arastirma Hastanesi'nde Temmuz ve
Eylil 2018 aylari arasinda yapildi. Gestasyonel haftasi 14-42
arasinda olan 486 hamile kadin muayene edildi. 3,5 MHz probu
olan Toshiba Aplio XG Ssa-790a marka obstetrik usg cihaz
kullanildi. Bipariatal cap (BPD), bas cevresi (HC), femur uzunlugu
(FL) ve karin cevresi (AC) tanimlanip &l¢uldu.

Bulgular: Calisma 6rneginin maternal ortalama yasi 26 yil
idi. Ortanca yas 26, mod yasi 30 idi. En yuksek katiimcr sayisi
38 haftada 31 kisi (%6,4), en distk katilimci sayisi 15 ve 18.
haftalarda 1 kisi (%0,2) idi. BPD Olctimleri sirasiyla 14. haftada
minimum 26,0 mm‘den maksimum 95,9 mm araliginda 6l¢llda.
HC Olcimleri sirasiyla 14. haftada minimum 101,17 mm’den
maksimum 95,9 mm araliginda Olctldi. AC 14. haftada
minimum 76,6 mm‘den 42. haftada maksimum 369,2 mm'ye
kadar olcimlerin oldugu goruldd. FL 14. haftada minimum 15,0
mm’den maksimum 79,1 mm’ye 42. haftada 6lclldu.

Sonuc: Bizim 6lciim yaptigimiz lokal poptlasyonda sik kullanilan
fetal biyometrik Olclimler uluslararasi calismalarla  uyumlu
gorultrken, sadece Hadlock'un HC Olgciimlerine gdre ortalama
olan 7,8 mm den kuictik 8lctldu.

Anahtar Sozciikler: Fetal biyometrik, bipariatal cap, bas cevresi,
femur uzunlugu, karin gevresi, Afrika popilasyonu, etnisite
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Introduction

With the introduction of obstetric ultrasonography
(USG) in the early 1970s, it has been the most widely
used method of fetal weight estimation. So many
estimation models are evaluated. These models are
based on evaluating fetal measurements. However,
fetal growth differs by race/ethnicity, environment, and
area. It is hard to apply an estimated fetal weight model
made for a community to other communities. Thus, most
researchers suggest analysing suitability of the model for
that community before its clinical use. They also suggest
that data specific for each community should be used,
especially in undeveloped countries (1-4).

Methods

This was a prospective cross-sectional study carried out
in Mogadishu, the capital city of Somalia. All pregnant
mothers at 14-42 weeks' gestation and having a viable
single baby who attended the obstetrics and gynecology
outpatient clinic at Mogadishu Somali Turkey Recep Tayyip
Erdogan Training and Research Hospital from July 7, 2018,
to September 5, 2018 were included in the study. Mothers
with multiple gestations, mothers with less than 14 weeks of
gestation, mothers with pregnancy complicated disorders
(e.g. pre-eclampsia, bleeding), mothers with known fetal
anomalies, pregnant women with concomitant disease
possibly affecting fetal growth (e.g. diabetes mellitus,
asthma, hypertension, renal disease, thyroid disease) were
the exclusion criteria. Simple random sampling was used
in this study. Data were collected using a specially made
guestionnaire. All the fetal biometry measurements were
performed by the investigator using a Toshiba Aplio XG Ssa-
790a USG machine equipped with a 3.5 MHz transducer.
Fetal head measurements were made in an axial plane at
the level where the continuous midline echo is broken by
the cavum septum pellucidum in the anterior third and
that includes the thalamus. This transverse section should
demonstrate an oval symmetrical shape. Measurement of
biparietal diameter (BPD) was from the outer edge of the
closest temporomandibular bone to the outer edge of the
opposite temporomandibular bone. Head circumference
(HC) was measured around the calvarium from the same
axial image as for the BPD. Abdominal circumference (AC)
was measured through the transverse section of the fetal
abdomen at the level of the stomach and bifurcation of
the main portal vein into its right and left branches. Femur
length (FL) was measured from the greater trochanter to
the lateral condyle, with both ends clearly visible and at a
horizontal angle <450. All measurements were expressed
in millimeters. Estimated fetal weight was calculated in
grams by the formulae described by Shepard and Filly, as
these are included in the software of most commercially
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available USG scanners (5). To enable appropriate statistical
comparison of data, only studies with the number of
examined fetuses indicated were included since many
studies do not indicate the number of fetuses and are
reported in graphic rather than tabular forms.

The study was approved by the ethics committee of the
hospital and before the inclusion of the patients, informed
consent was obtained (Mogadishu Somalia Turkey Recep
Tayyip Erdogan Training and Research Hospital, date:
26.06.2018, decision no: 45).

Statistical Analysis

The data analyzed manually and then presented using
tables and graphs which are designed in SPSS and Excel.

Results

The median maternal age of the study sample was 26
years (range: 16-43) with the mode value of 30 years.

The number of deliveries in the pregnant women was
classified from O (primigravida/nullipara) to 16 (multipara)
with multiparas constituting 77.8% of the participants
who were scanned followed by nulliparas 22.2%. This
figure revealed that multiparas were the highest in number
in the study sample (77.8%). As the parity increased, the
number of women who were scanned dropped. Again, it
showed that there were women who delivered 16 times
during their reproductive life.

The number of participants who did not know their last
menstrual period (LMP) was 299 (61.5%) and those who
knew it was 187 (38.5%). Due to this fact, most of the
participants came to the clinic to find out their gestational
age (GA).

Among participants in this study, the minimum GA was
14 weeks and the maximum was 42 weeks. The median
GA was 29.9 weeks. Week 38 was the highest number
of participants documented with 31 (6.4%) followed by
weeks 39 and 32 with 27 in each (5.6%).

To the analysis of fetal biometric parameters;

The highest number of participants were in 38 weeks
with 31 (6.4%) and the lowest number of participants
were in weeks 15 and 18 with 1 in each (0.2%).

BPD measurements gradually increased from a
minimum of 26.0 mm at week 14 to a maximum of 95.9
mm at week 42 as shown in Table 1. In comparison with
Hadlock’s study, we found out that there was a close
relationship except in weeks 16-20; the mean BPD in this
study was higher than in Hadlock’s study. In the following
weeks, it was almost the same mean BPD with fluctuation
of 0.3 mm as shown in Figure 1.

HC measurements gradually increased from a minimum
of 101.1 mm at week 14 to a maximum of 95.9 mm as
shown in Table 2. In comparison with Hadlock's study and
we found out that the mean HC in this was lower than
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in Hadlock’s study starting from week 17 to week 42 as
shown in Figure 2.

AC increased gradually from a minimum of 76.6 mm
at week 14 to a maximum of 369.2 mm at week 42 as
shown in Table 3. In comparison with Hadlock’s study, we
found out that the mean AC was higher in weeks 17-22
and weeks 33-42 and lower in weeks 23-32 (Figure 3).

FL increased gradually from a minimum of 15.0 mm at
week 14 to a maximum of 79.1 mm at week 42 as shown
in Table 4. In comparison with Hadlock's study, we found
out that the mean FL was similar to that in Hadlock's
study with +0.2/-0.2 mm differences between the studies
(Figure 4).

Table 1. Frequency distribution table of fetal biparietal diameter
measurements showing gestational age in weeks, number of
participants, their mean and percentiles from 14-42 weeks
gestation

GA No of Mean Percentiles
in WKS participants BPD 5th 50th g5th
(mm)
14to 14+6 | 2 26.0 25.01 |26.00 |26.99
15t0 15+6 | 1 33.6 33.60 |33.60 |33.60
16to 16+6 | 8 34.6 30.30 |34.05 |40.70
17 to 17+6 | 11 37.1 3295 |37.20 |4150
1810 18+6 | 1 40.8 40.80 | 40.80 |40.80
19to 19+6 | 18 46.5 40.23 | 4420 |58.18
20t0 20+6 | 15 50.2 36.72 | 46.90 | 7531
21t021+6 |10 49.1 40.07 |50.00 |54.48
22t022+6 |19 53.4 4945 |53.20 |58.45
23t023+6 |18 55.9 50.54 |55.60 |59.72
2410 24+6 |17 60.0 54.84 |58.90 |68.10
25t025+6 | 16 62.4 59.18 | 62.15 | 65.70
26t0 26+6 | 20 65.7 61.51 |65.75 |70.41
27 t0 27+6 | 23 67.9 61.24 |67.80 |71.99
2810 28+6 |17 69.1 61.66 |69.50 |74.56
29t029+6 |23 72.6 67.56 | 72.70 |78.54
30t0 30+6 |24 76.4 7218 | 7595 8233
31to31+6 |20 78.8 73.56 | 7890 |8526
32to32+6 | 27 80.7 77.09 |80.90 |83.30
33t033+6 |25 83.1 79.42 | 83.20 |87.08
34t034+6 |19 85.5 81.30 | 8550 |88098
35t035+6 | 21 86.7 83.70 |86.20 |90.80
36t036+6 | 19 88.1 84.06 |88.70 |90.90
37t037+6 |25 89.6 85.00 |90.60 |94.02
38 t0 38+6 | 31 94.2 91.30 |94.20 |98.15
39t039+6 |27 93.9 90.35 |94.40 |99.71
40 to 40+6 | 21 94.9 87.30 |95.40 | 100.00
41t041+6 |5 96.8 93.12 | 97.10 | 100.76
42t0 42+6 |3 95.9 92.51 |96.20 |99.08

GA: Gestational age, WKS: Weeks, BPD: Biparietal diameter
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Discussion

Sonographic estimation of GA, especially when based
on the measurements of multiple fetal parameters and
obtained under research conditions during the antepartum
period, provides reliable and clinically useful information
for most of the patients.

Since GA is still determined by LMP in some places, the
chances of error increase, therefore, USG investigation is
highly recommended as the only measuring tool for GA
determination.

Comparison of BPD of this study and Hadlock et al

~= Somali BPD
Hadlock BPD

100.00-

80.00-

60.00-

Mean

40.00-]

20.00

0.00 TT T T T T T T T T T T T T T T T T T T T T T T T TT
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GAin Weeks

Figure 1. Line chart showing the comparison of BPD of this
study and hadlocks
GA: Gestational age, BPD: Biparietal diameter

Comparison of HC of this study and Hadlock et al

~— Somali HC
Hadlock HC

400.00

300.00

Mean

200.00

100.004
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GAin Weeks

Figure 2. Line chart showing the comparison of HC of this study
and hadlocks
GA: Gestational age, HC: Head circumference
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Also, since USG has pre-embedded equations to GA
from the different fetal biometry measurements, there will
be ethnic differences. Most of the USG machines have
multiple equations based on different ethnicities that were
collected by examining normal antepartum data from
many participants. Each ethnicity has its own charts that
correspond with their growth.

USG was first used to diagnose brain tumors and to
measure the dimensions of the brain ventricles in 1942
by a neurologist, Dussik from Vienna (6). The possible
existence of high frequency sounds which we can not
hear was suggested by Spallanzini in 1974 after his

Table 2. Frequency distribution table of fetal head circumference
measurements showing gestational age in weeks, number
of participants, their mean and percentiles from 14-42 weeks
gestation

Percentiles
No of Mean HC

GA in WKS | participants | (mm) 5th 50th 95th

14 to 14+6 | 2 101.1 97.59 101.10 | 104.61
15t0 15+6 |1 119.3 119.30 | 119.30 | 119.30
16to 1646 |8 126.2 116.80 | 125.70 | 137.85
17t0 1746 | 11 131.4 115.30 | 135.90 | 146.00
18 t0 18+6 | 1 148.8 148.80 | 148.80 | 148.80
19to 19+6 | 18 163.6 147.42 163.40 | 175.77
20 to 20+6 | 15 171.2 142.29 175.20 | 187.71
21t021+6 | 10 186.4 177.01 | 187.25 | 196.65
22 t0 22+6 | 19 195.3 183.71 193.10 | 210.94
23t023+6 | 18 207.1 185.89 | 207.30 | 224.38
24 t0 24+6 | 17 217.7 205.62 |218.20 | 232.02
251t0 25+6 | 16 227.9 215.58 | 228.65 |242.43
26 to 26+6 | 20 238.0 211.88 | 238,55 |258.89
27 to 27+6 | 23 248.9 225.53 | 247.40 | 275.43
28t028+6 | 17 256.4 229.48 |258.70 | 276.04
29to 29+6 | 23 263.9 242.98 | 266.20 | 282.63
30 to 30+6 | 24 274.7 254.48 |275.05 | 291.63
31to31+6 |20 282.0 264.26 | 281.20 | 308.39
32 to 32+6 | 27 292.2 278.10 | 292.20 | 304.55
33to33+6 | 25 300.3 284.18 | 300.30 |313.72
34to 34+6 | 19 304.8 290.66 |305.30 | 316.32
35to 35+6 | 21 313.5 300.00 |316.20 | 325.90
36 to 36+6 | 19 314.3 303.06 | 313.50 | 325.77
37 to 37+6 | 25 3243 313.80 |324.30 | 334.64
38 to 38+6 | 31 331.8 322.35 [331.50 | 341.80
39to 39+6 | 27 335.5 317.61 337.70 | 359.84
40 to 40+6 | 21 3354 314.70 | 339.80 | 347.60
41t041+6 |5 337.8 326.50 |337.00 | 349.76
42 to 42+6 | 3 343.4 334.30 |345.10 | 351.40

GA: Gestational age, WKS: Weeks, HC: Head circumference
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studies on bats. Piezoelectricity is found by Curries in
1880. Thirty-five years later, ultrasonic energy was first
used. At the beginning of 1990s the basics of USG are
found (7).

Currently available sonographic growth standards for
fetal head size, abdominal size, and limb length are based
primarily on studies from white populations. There is not
much data from the black population in underdeveloped
countries. To determine if these published standards are

Comparison of AC of this study and Hadlock et al

— Somali AC
Hadlock AC
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Figure 3. Line chart showing the comparison of AC of this study
and hadlocks

GA: Gestational age, AC: Abdominal circumference
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Figure 4. Line chart showing the comparison of FL of this study
and hadlocks
GA: Gestational age, FL: Femur length
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appropriate for a racially mixed, indigent population. we
compared our published data which is generated from
a black African population examined at a training and
research hospital in Mogadishu Somalia, with international
Hadlocks USG data.

In their study investigating racial differences in humerus
length, Mastrobattista et al. (8) found a difference between
Asian and Afro-Americans at all GAs. When Caucasians
and Afro-Americans were compared, it was observed that
the humerus length of Afro-American fetuses were longer
at all GAs. In addition, Caucasian fetuses had consistently
longer humerus length than Asians.

Hadlock at al. (9) examined the relation between FL
and menstruation age and concluded that fetal FL could
be used as an adjunct in estimating menstrual age.
In Chitty and Altman’s study, the femur and humerus
measurements were longer for GA compared to that in
our study (10). In our study, we used Hadlock’s formula,
so we did not measure humerus length. There was no
difference in FL according to Hadlocks score.

In their study measuring fetal BPD by USG in 558
Nigerian women, Ayangade and Okonofua (11). reported
a curve similar to those reported from Caucasian
populations but with much less flexion in the later weeks

Table 3. Frequency distribution of fetuses scanned by abdominal Table 4. Frequency distribution of fetuses scanned by femur
circumference: frequency distribution table of fetal abdominal length: frequency distribution table of fetal femur length
circumference measurements showing gestational age in measurements showing gestational age in weeks, number
weeks, number of participants, their mean and percentiles from of participants, their mean and percentiles from 14-42 weeks
14-42 weeks gestation gestation

Mean Percentiles Mean Percentiles
GA No of AC GA No of FL
in WKS Participants | (mm) | 5th 50th 95th in WKS Participants | (mm) 5th 50th 95th
14 to 14+6 | 2 76.6 73.36 76.60 79.84 14 to 14+6 2 15.0 14.19 |[15.00 |15.81
15t0 15+6 | 1 101.3 | 101.30 | 101.30 | 101.30 15 to 15+6 1 17.2 17.20 [ 17.20 [17.20
16to 16+6 | 8 106.5 | 102.00 | 105.20 | 112.68 16 to 16+6 8 20.0 16.70 | 20.25 | 22.80
17 t0 1746 | 11 117.8 | 109.10 | 119.90 | 127.10 17 to 1746 11 22.7 19.25 [23.10 |25.60
18t0 18+6 | 1 133.9 | 133.90 | 133.90 | 133.90 18 to 18+6 1 26.1 26.10 | 26.10 | 26.10
19to0 19+6 | 18 137.5 | 125.42 | 138.90 | 146.32 19 to 19+6 18 29.9 26.89 | 29.55 | 32.51
20to 20+6 | 15 152.5 | 135.07 | 150.20 | 171.42 20 to 20+6 15 32.1 29.29 |31.20 |35.64
21t021+6 | 10 166.5 | 156.10 | 163.10 | 183.45 21to 21+6 10 35.5 34.04 |35.70 |37.17
22 t022+6 | 19 173.7 |162.25 | 174.10 | 183.50 22 to 22+6 19 38.7 35.25 | 38.70 |42.11
23t023+6 |18 180.9 | 169.59 | 180.55 | 192.07 23 to 23+6 18 411 37.78 | 40.95 |45.30
24 to 24+6 | 17 185.9 | 143.12 | 190.10 | 206.56 24 to 24+6 17 44.4 40.08 | 43.70 |49.00
25t025+6 | 16 201.5 | 180.50 |203.30 |225.10 25 to 25+6 16 47.9 44.03 |[47.15 |51.03
26 to 26+6 | 20 218.1 199.50 |220.45 |228.81 26 to 26+6 20 48.2 4130 [49.10 |51.64
27 to 27+6 | 23 225.6 | 188.40 |228.90 |244.92 27 to 27+6 23 51.4 48.04 |51.60 |55.53
28t028+6 | 17 240.2 | 219.70 |240.90 | 254.80 28 to 28+6 17 53.1 50.70 |52.80 |57.30
29t029+6 |23 247.1 | 22843 |247.50 | 263.59 29 to 29+6 23 55.6 50.97 | 56.40 |60.04
30 to 30+6 |24 258.7 | 247.85 |259.30 |274.29 30 to 30+6 24 59.6 54.70 |58.85 |62.38
31to31+6 |20 269.1 | 242.69 |268.15 |295.02 31to 31+6 20 60.6 56.50 |60.70 |64.77
32 to 32+6 | 27 279.9 |265.10 |281.00 |293.87 32 to 32+6 27 62.3 58.73 | 62.50 |65.10
33t033+6 |25 289.9 |273.66 |289.60 |301.58 33 to 33+6 25 64.4 58.76 | 65.10 |69.74
34 to 34+6 | 19 302.1 | 27591 |304.60 |317.49 34 to 34+6 19 66.0 62.47 | 65.50 | 71.39
35t035+6 |21 315.2 |300.90 |312.70 | 345.30 35 to 35+6 21 68.5 65.70 | 68.80 | 73.10
36 to 36+6 | 19 317.4 |296.98 |321.90 | 328.55 36 to 36+6 19 69.1 66.06 | 69.30 |72.84
37 to 37+6 | 25 326.8 |314.84 |327.00 |339.46 37 to 37+6 25 72.3 68.94 | 72.20 |75.24
38 to 38+6 | 31 339.3 |322.85 |337.20 | 364.85 38 to 38+6 31 74.2 68.65 | 73.70 | 79.60
39to 39+6 | 27 3452 | 33142 |345.00 |371.38 39 to 39+6 27 75.8 71.78 | 76.20 | 80.06
40 to 40+6 | 21 361.2 | 34140 |361.10 | 378.50 40 to 40+6 21 78.5 74.20 | 79.00 |81.70
41t0 4146 |5 364.0 |346.18 |359.90 | 383.90 41 to 41+6 5 80.2 78.82 | 80.90 |81.20
42 to 42+6 |3 369.2 |367.28 |368.00 |371.96 42 to 42+6 3 79.1 76.97 | 80.30 |80.30
GA: Gestational age, WKS: Weeks, AC: Abdominal circumference GA: Gestational age, WKS: Weeks, FL: Femur length
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of pregnancy. The BPD values per week were also lower
in this study group. The reasons for these differences need
to be discussed.

Mufoz et al. (12) reported that the smaller BPD in late
pregnancy could be explained by the head’s shape and
concluded that new charts were valuable in assessing fetal
growth in African blacks.

Van Bogaert (13) reported in their study from South
Africa that there was no significant difference between
customized gravidogram for African population and
intrauterine fetal growth curve charts established for
Caucasians.

Hadlock et al. (14) analyzed if the accuracy of fetal
weight estimation increases with FL added to head and
body parameters and developed an estimation model which
is based on AC and FL when cephalometric measurements
undoable. They found no statistically significant differences
for any of the following fetal sonographic parameters (20
to 41 weeks): nBPD, HC, AC and FL.

The HC was lower than in Hadlock’s study. Variations
in head size and brain volume are genetic and since the
times of Galton, it has been customary to associate the
size of the head (and size of the brain), as measured
by HC, with intelligence. Even the genes responsible for
brain size (which is directly related to HC, cranial capacity,
occipitofrontal diameter, etc.) have been identified even
though they vary from one continent to another and
require to be mapped out. Studies using brain imaging
techniques such as magnetic resonance imaging reported
that there was a 40% correlation between head size
and intelligence quotient. Small brain size is said to be
positively correlated with memory retention in old age and
onset of dementia. It has also been shown that HC was
strongly correlated with brain volume which presumably
determines intelligence. Racial studies have shown a
relationship between brain size and adult intelligence
but we do not have enough data to determine what the
situation of things is before birth which is different from
what obtains after birth (14).

A Nigerian study provides extensive data for HC of
13,740 African (Nigerian) fetuses and suggests that early
maturation of HC in African children vis-a-vis European,
is a genetic rather than nutritional factor. Postnatal
development, however, is probably dependent on nutrition
and environment rather than gene. USG measurement
of BPD in Nigerian fetuses showed a linear correlation
between BPD and GA as well as BPD and fetal weight in
normal fetuses (15).

In this study, particular attention was paid to the
methodology used to construct these new ranges, doing
our best to follow the recommendations made by the
authors of previous methodological reviews (16-20). The
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BPD values and centiles in this study were significantly
lower than those in the Western population (21,22). The
only time that our values were significantly higher was
from 15-16 weeks gestation. This finding is contrary to
the one reported (23). This difference may be attributed
to the claim that there is a systematic difference in the
USG data sets collected before and after 1974, probably
due to the differences that exist in the scanner resolutions
before and after that period, and the later introduction of
grayscale imaging (23).

The  analytical  method  followed  standard
recommendations strictly. In the discussion, we classified
the findings into maternal characteristics and fetal
biometrics.

The study showed that, according to age group, higher
number of participants (51,10.5%) were aged 30 years
and the least number of participants (3, 0.6%) were
aged 40, 41 and 43. The youngest was aged 16 years
and the oldest was 43 years. The study also showed that
according to parity, the highest number of participants
were multiparas (378, 77.8%) followed by nulliparas (108,
22.2%). When the participants were asked about their
LMP 299 (61.5%) did not know it and 187 (38.5%) knew
their LMP

Study Limitations

Before utilizing the results of this study with any
pregnant woman, the following limitations must be noted:

1. The study population was selected from pregnant
women who attended and had an USG scan at Mogadishu
Somali Turkey Recep Tayyip Erdogan Training and Research
Hospital only. These women may not be representative of
the general population.

2. A lot of rejections about the research have forced
us to leave out many candidates with our limited time.
Therefore, as health professionals, we must be gentle in
convincing and potential participants incoming research
and clear the misconceptions about any research in our
community which has finished a civil war that devastated
the country.

Conclusion

The study concludes that; further studies should
examine and assess the HC of Somali fetuses and should
use a large sample size to enable the generalization of the
findings.

However at this level, we recommend consideration
of the findings of this study to obstetricians practicing in
Mogadishu, Somalia. To the obstetrician, normal values
for the parameters of fetal BPD, HC, AC, and FL from
Somali fetuses in Mogadishu between 14 and 42 weeks
of gestation will be so useful such that the obstetrician
who uses USG routinely in ante-natal care can screen for
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congenital anomalies in the fetus during the period of
gestation using ratios of anthropometric measurement as
described above in this environment.

We highly recommend awareness of LMP at the
national level. As more than half of our participants did
not know their LMP and it can be used to verify the GA
determined by USG which currently uses an embedded
equation from other ethnicities.

It can be used as a guideline for predicting GA fetal
biometry measurements, in order to ascertain the degree
of risk, to encourage mothers to improve their fetus'’s
health and to come for follow-up.

It can be used for further studies in related fields.

The study has shown a detailed report of USG
assessment of fetal biometry studies in Somali fetuses in
Mogadishu using a very large sample size.

This study has identified that our HC was lower
than in Hadlock’'s study while other parameters were
closely related, which requires to be pursued by future
investigators.

This study has provided a standard against which to
compare size in individual fetuses in our environment.

Authorship Contributions

Concept: O.B., M.S.B. Design: O.B. Data Collection or
Processing: O.B. Analysis or Interpretation: O.B., M.S.B.
Literature Search: O.B., M.S.B. Writing: O.B., M.S.B.

Conflict of Interest: The authors declared no conflicts
of interest concerning the authorship and publication of
this article.

Financial Disclosure: The authors received no financial
support for the research and/or authorship of this article.

References

1. Jordaan HVF Estimation of fetal weight by ultrasound. J Clin
Ultrasound 1983;11:59-66.

Hill LM, Breckle R, Gehrking WC, O'Brien PC. Use of femur
length in estimation fetal weight. Am J Obstet Gynecol
1985;152(7 Pt 1):847-52.

Spinnato JA, Allen RD, Mendenhall HD. Birth weight prediction
from remote ultrasound examination. Obstet Gynecol
1989;161:742-7.

Thompson HO, Casaceli C, Woods JR. Ultrasonographic
fetal weight estimation by an integrated computer-assisted
system: Can each laboratory improve its accuracy? Am J
Obstet Gynecol 1990:163:986-95.

Shepard M, Filly RA. A standardized plane for biparietal
diameter measurement. J Ultrasound Med 1982;1:145-50.

Yorgunlar B, Mihmanli V, Kilickaya A, On sekiz-yirmi dort gebelik
haftalari arasinda fetal humerus uzunlugu nomograminin
arastirimasi (thesis). Okmeydani Egitim ve Arastirma Hastanesi
1. Kadin Hastaliklari ve Dogum Klinigi, istanbul; 2009.

401

10.

11.

12.

13.

14.

16.

17.

18.

19

20.

21.

22.

23.

Yolcu B. Popllasyonumuza ait fetal biyometrik Olciimlerin
nomogramlarinin  belirlenmesi, Uzmanlk Tezi, istanbul
Bakirkdy Dogumevi Kadin ve Cocuk Hastaliklari Egitim
Arastirma Hastanesi Kadin Hastaliklari ve Dogum Klinigi,
istanbul; 2005.

Mastrobattista JM, Pschirrer ER, Hamrick MA, Glaser AM,
Schumacher V, Shirkey, BA, Hollier LM. Humerus length
evaluation in different ethnic groups. J Ultrasound Med
2004;23:227-31.

Hadlock FPR Harris RB, Deter RL, Park SK. Fetal femur length as
a predictor of menstrual age: sonographically measured. Am
J Roentgenol 1982;138:875-8.

Chitty LS, Altman DG. Charts of fetal size: limb bones. BJOG:
Int J Obstet Gynaecol 2002;109:919-29.

Ayangade SO, Okonofua FE. Normal growth of the fetal
biparietal diameter in an African population. Int J Gynaecol
Obstet 1986;24:35-42.

Munoz WE Moore PJ, MacKinnon A, Haines LM. Biparietal
diameter and menstrual age in the black population attending
Edendale Hospital. J Clin Ultrasound 1986;14:681-8.

Van Bogaert LJ. Customised gravidogram and fetal growth
chart in a South African population. Int J Gynaecol Obstet
1999;66:129-36.

Hadlock FP Harrist RB, Shah YP Sharman RS, Park SK.
Sonographic fetal growth standards. Are current data
applicable to a racially mixed population? J Ultrasound Med
1990;9:157-60.

. Mador ES, Ekwempu CC, Mutihir JT, Adoga GI, Ogunranti JO.

Ultrasonographic biometry: Biparietal Diameter of Nigerian
foetuses. Niger Med J 2011;52:41-4.

Chitty LS, Altman DG, Henderson A, Campbell S. Charts of fetal
size: 4. Femur length. Br J Obstet Gynaecol 1994;101:132-5.

Chitty LS, Altman DG, Henderson A, Campbell S. Charts of
fetal size: 3. Abdominal measurements. Br J Obstet Gynaecol
1994;101:125-31.

Chitty LS, Altman DG, Henderson A, Campbell S. Charts
of fetal size: 2. Head measurements. Br J Obstet Gynaecol
1994;101:35-43.

. Altman DG, Chitty LS. Charts of fetal size: 1. Methodology. Br

J Obstet Gynaecol 1994;101:29-34.

Royston P Wright EM. How to construct ‘normal ranges’ for
fetal variables. Ultrasound Obstet Gynecol 1998;11:30-8.

Smellie W. Treatise on the Theory and Practice of Midwifery. In:
McClintock AH, editor. Vol. 1. London: The New Syndenham
Society; 1876. pp. 90-2.

Kankeow K. Charts of fetal biometries at Sukhothai Hospital.
J Med Assoc Thai 2007;90:844-51.

Okupe RF Coker OO, Gbajumo SA. Assessment of fetal
biparietal diameter during normal pregnancy by ultrasound
in Nigerian women. Br J Obstet Gynaecol 1984;91:629-32.



Original Article / Ozgiin Arastirma

DOI: 10.4274/haseki.galenos.2020.6316
Med Bull Haseki 2020;58:402-407

Ameliorative Effect of Alpha Lipoic Acid on
Endometriosis: An Experimental Model in Rats

Alfa Lipoik Asidin Endometriozis Uzerindeki lyilestirici Etkisi: Sicanlarda Deneysel

Model

@ Taylan Onat, ® Murat Cakir*

Yozgat Bozok University Faculty of Medicine, Department of Gynecology and Obstetrics Yozgat, Turkey

*Yozgat Bozok University Faculty of Medicine, Department of Physiology, Yozgat, Turkey

Abstract

Aim: This study aims to evaluate the effects of alpha lipoic acid
(ALA), which is a strong antioxidant, on endometriosis (EMS).

Methods: Thirty sexually-mature, female Wistar albino rats
weighing 180-220 grams were separated into three groups:
sham (n=10), EMS (n=10) and EMS + ALA (n=10). Blood samples
were taken from the rats and were centrifuged and stored at -80
°C before forming the experimental EMS model. ALA at a dose
of 50 mg/kg was orally administered to EMS + ALA group. At
the end of this procedure, blood samples were taken again and
were centrifuged and stored at -80 °C. Plasma total antioxidant
status (TAS), plasma total oxidant status, oxidative stress (OS)
index and cancer antigen 125 were studied from these samples.

Results: There were no differences between the groups in terms
of baseline results. According to the second blood test results,
all parameters in the sham group and all parameters other than
plasma TAS in EMS + ALA group were statistically different than
in EMS group (p<0.05). Considering the 1stand 15th day changes
in the parameters of the groups, it was observed that ALA had
positive effects.

Conclusion: ALA reduces OS in EMS; thus, may have a positive
effect on the severity and stage of the illness and reduce
recurrence after treatment.

Keywords: Endometriosis, oxidative stress, alpha lipoic acid

0z

Amac: Bu calisma gicli bir antioksidan olan alfa lipoik asitin
(ALA) endometriozis (EMS) Uzerine etkilerini degerlendirmeyi
amaclamaktadir.

Yoéntemler: Otuz adet, 180-220 gram agirliginda, sekstel matdir,
disi Wistar albino rat Gg¢ gruba ayrilmistir: Sham, EMS grubu
ve EMS + ALA grubu. Deneysel EMS modeli olusturulmadan
ratlardan kan &rnekleri alindi ve santriflj edilerek -80 °C'de
saklandi. EMS + ALA grubuna 15 giin, 50 mg/kg dozda, oral
yoldan alfa lipoik asit verildi. Bu strenin sonunda ratlarda tekrar
kan 6rnekleri alindi ve santriflj edilerek -80 °C'de saklandi. Bu
orneklerden plazma total antioksidan status (TAS), plazma total
oksidan status, oksidatif stres (OS) indeks ve kanser antijen 125
calisildr.

Bulgular: Gruplarin baslangi¢ sonuglari arasinda farklilik yoktu.
ikinci alinan kan sonuclarinda sham grubu biitiin parametrelerde,
EMS + ALA grubu ise plazma TAS disindaki bitlin parametrelerde
EMS grubundan istatiksel olarak farkliydi (p<0,05). Gruplarda
parameterelerin 1.-15. gln degisimine baktigimizda ALA'nin
olumlu etkilerini saptadik.

Sonug: ALA, EMS’de OS'yi azaltarak hastaligin siddeti ve evresi

Uzerinde olumlu etki gosterebilir, ayrica tedavi sonrasi niksleri
azaltabilir.

Anahtar Sézciikler: Endometriozis, oksidatif stress, alfa lipoik
asit
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Introduction

Endometriosis (EMS) is a common estrogen-dependent
gynecological disease defined by the presence of
endometrial-like glands and stroma outside the uterine
cavity. EMS is observed in 10% of women of reproductive
age, and 35-50% of women with pelvic pain and/or
infertility are diagnosed with EMS (1). Considering that
EMS diagnosis requires histopathological verification, its
frequency might be higher. It negatively affects women’s
health with its primary symptoms such as chronic pelvic
pain, dyspareunia, dysmenorrhea and infertility. Although
it mostly settles in the pelvic peritoneum, its involvement
in the ovary and rectovaginal septum is considerably
frequent. The risk of recurrence after treatment is quite
high in the first stage of EMS (2). EMS was first defined in
1,860 but its etiopathogenesis has still not been clarified
(3). The most popular theory among the various proposed
theories is the theory of retrograde menstruation
(Sampson) (4). However, although 90% of women have
retrograde menstruation, the fact that EMS is observed
to a lesser extent suggests that additional factors such
as inflammatory and immune factors are effective in the
development of the disease (5).

Oxidative stress (OS) is oxidant-antioxidant imbalance
in favor of the oxidants. Antioxidant system consists of
enzymatic (e.g. catalase, superoxide dismutase) and non-
enzymatic (e.g. vitamin C and selenium) substances.
Recent findings have shown that OS has a key role in
the development of EMS and spread of the endometrial
tissue (6,7). The idea that OS may trigger inflammation in
EMS, which is a chronic inflammatory disease, is gaining
currency. OS may also cause inflammation with the changes
it causes in endothelial cells (increased permeability and
adhesion molecule expression in endothelial cells) (6).
It was found that there was a correlation between the
severity of EMS and lipid peroxide activity in blood and
peritoneal fluid (8). Moreover, another study determined
that low GSH peroxidase and high malondialdehyde levels
were found in ectopic endometrial tissue (9). In this case, it
increases the possibility of using antioxidant agents in the
treatment of EMS. Antioxidant agents have been used for
EMS treatment in human studies and animal experiments
(9-11).

Alpha lipoic acid (ALA) is a powerful antioxidant found
naturally inside every cell of the human body. It has an
important role in metabolism due to the fact that it is the
cofactor for various mitochondrial enzymes (12). Besides
its antioxidant properties, ALA helps regenerate other
endogenous antioxidants such as GSH (13). Protective
effect of ALA has been investigated in experimental
ischemia/reperfusion (I/R) injuries (14,15). To the best
of our knowledge, there has been no study examining
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the ameliorative effect of ALA on EMS. This study aims
to examine the effects of ALA on EMS in which there
are robust findings indicating that OS plays a role in its
etiopathogenesis.

Methods

This study was carried out in the Saki Yenilli Production
and Application Laboratory. The study was conducted in
accordance with the Animals Research: Reporting of in
vivo Experiments (ARRIVE) guidelines after obtaining
approval from the Ethics Committee of the same center
(no: 01.03.01, date: 06/01/2020). Since the experimental
nature of the study, informed consent was not obtained.

Thirty sexually-mature, female Wistar albino rats
weighing 180-220 grams were used in this experiment.
The rats were monitored for a few days before the first
phase of the experiment and were determined to be
healthy.

The rats were randomly dived in three groups: sham
(n=10), EMS (n=10) and EMS + ALA (EMS + ALA, n=10).
A combination of 7 mg/kg xylazine hydrochloride (Bayer,
Turkey) and 50 mg/kg ketamine hydrochloride (Eczacibasi,
Turkey) was intraperitoneally injected for anesthesia.
Before starting surgical procedure, approximately 1 mL of
intravenous blood was taken from all rats. These samples
were centrifuged at 4,000 rpm for 10 minutes. Serums
were stored at -80 °C for biochemical evaluation. The
rats were put on surgical platform in the supine position.
After shaving the abdominal area and cleaning with 10%
povidone-iodine, approximately 2-3 cm long vertical incision
was made. In the sham group, abdomen was closed with
a 4/0 Vicryl Rapide Polyglactin 910 suture (Ethicon Inc.,
Somerville, NJ). The EMS model was formed within the
frame of a procedure determined by Uygur et al. (16)
in EMS and EMS + ALA groups. Skin closure was done
using 4/0 Vicryl Rapide Polyglactin 910 suture. The EMS
+ ALA group was started ALA (Sigma-Aldrich, Darmstadt,
Germany) at a dose of 50 mg/kg by oral administration
using a gavage one day after the procedure, and the
treatment was continued for 15 days. At the end of 15
days, second blood samples taken from the rats under
anesthesia were centrifuged and stored at -80 °C.

Plasma total antioxidant status (TAS) measurement
was made according to the Erel (17) method using a
commercial kit (REL Assay Diagnostics, Gaziantep, Turkey).
The basis of the method is the reduction of the dark
blue-green ABTS radical into colorless ABTS form through
antioxidant substances in the samples. 18 pL of plasma was
added over 300 pL of reactive (acetate buffer 0.4 mol/L,
pH=5.8) solution. The measurement was made at 660 nm
wavelength after 30 seconds using a spectrophotometer
device (Shimadzu UV-1800, Kyoto, Japan). Then, reactive
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2 (prochromogen ABTS 30 mmol/L) solution was added
and kept at 37 °C for 5 minutes and spectrophotometric
measurements were made at 660 nm. For the calculation
of the measurements, the absorbance change was
calculated by deducting the first measurement value from
the second measurement value. Then, the calculation was
made according to the formula using the absorbance
changes: TAS=AAbs H,0 - AAbs sample/AAbs H,0 - AAbs
standard. The results were presented as mmol Trolox
equivalent/L.

Plasma plasma total oxidant (TOS) measurement
was made according to the Erel (18) method using the
commercial kit (REL Assay Diagnostics, Gaziantep, Turkey).
Oxidants in the sample oxidize the ferrous ion-chelator
complex into ferric ions. Color intensity is related to the
oxidant molecule amount. The measurement was made
in line with the measurement protocol included in the kit.
45 pL plasma was added over 300 pL tampon solution
(H,SO,4 25 mM pH=1.75). The measurement was made
at 530 nm wavelength with spectrophotometer after 30
seconds. Then, 15 uL substrate solution was added and
waited for 5 minutes at 37 °C, and the measurement was
repeated with the spectrophotometer device at 530 nm
wavelength. For the calculation of the measurements, the
absorbance change was calculated by deducting the first
measurement value from the second measurement value.
Calculations were made according to formula included in
the kit: TOS=AAbs sample/AAbs standard x10. The results
were presented as umol H,0, equivalent/L.

Oxidative stress index (OSI) was calculated using TAS
and TOS results according to the following formula (19):
OSI (arbitrary unit) = TOS (umol H,0, equivalent/L)/TAS
(umol Trolox equivalent/L) x100.

Plasma cancer antigen 125 (Ca 125) level was
measured by enzyme-linked immunosorbent assay using
a commercial kit (Shanghai SunRed Biological Company,
Catalogue no: 201-11-0448).

Statistical Analysis

Data were analyzed using the Statistical Package
for Social Sciences (SPSS Inc; Chicago, IL, USA) version
20.0. Normality of the variables was analyzed using the
Shapiro-Wilk test. Numerical data were presented as
mean + standard deviation. Intergroup differences of the
numerical data were evaluated with One-Way ANOVA test.
The Bonferroni test was used for the post-hoc analysis.
A p value of less than 0.005 was considered statistically
significant.

Results

During this procedure, in each group, one rat died. The
evaluation of the blood samples taken at the beginning
of the procedure (1st day) showed that there were no
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significant differences between the groups in terms of Ca
125, TAS, TOS and OSI values (Table 1).

Evaluation of the blood samples taken in the 15t day
of the procedure showed that there was a significant
difference in Ca 125, TOS and OSI values between sham
and EMS + ALA groups and EMS group, and in TAS value
between sham group and EMS group (Table 2).

Figure 1 and Table 3 show the comparisons of Ca
125, TAS, TOS and OSI values in the 1st and 15th days
of the procedure. All parameters in EMS group showed
statistically significant differences between the 1st and
15th days (p<0.05). There was a significant difference
between Ca 125, TOS and OSI values on the 1st day
and those on the 15th day in EMS + ALA group, but the
difference was not as significant as in EMS group.

Discussion

This study investigates the effects of ALA treatment and
the relationship between EMS and OS in an experimental
rat EMS model. The study determined that ALA had
positive effects on EMS through biochemical indicators.
TOS, OSl and Ca 125 values were found to be significantly
different in EMS + ALA group compared to EMS group.

EMS etiology is still not clear despite growing
information. OS is the imbalance between free radicals
such as reactive oxygen species (ROS) and antioxidant
defense system. OS is thought to have a role in the

Table 1. Comparison of biochemical parameters of the groups
in the 1st day

Sham (n=10) | EMS (n=10) | EMS + ALA (n=10) | p value
Ca125 | 1.19+0.09 1.22+0.07 1.18+0.12 0.611
TAS 1.95+0.36 1.73+0.40 1.87+0.23 0.364
TOS 14.06£2.26 | 14.39+3.24 | 14.12+3.59 0.968
osl 7.39+1.69 8.42+1.48 | 7.73+2.37 0.467

One-Way ANOVA test. Ca 125 (U/mL), TAS (mmol Trolox equivalent/L), TOS
(umol H,0, equivalent/L) and OSI (arbitrary unit).

EMS: Endometriosis, ALA: Alpha lipoic acid, TAS: Total antioxidant status, TOS:
Total plasma oxidant, OSI: Oxidative stress index, n: Number

Table 2. Comparison of biochemical parameters of the groups
in the 15th day

Sham EMS EMS + ALA | p value
Ca 125 1.25+0.16 | 1.62+£0.15 | 1.32+0.16 <0.001a.<
TAS 1.88+0.39 | 1.32+0.27 | 1.62+0.34 0.0052
TOS 14.59+1.61 | 18.69+2.63 | 15.61+£3.15 | 0.003a.c
(0} 8.12£2.09 | 13.14+£2.55 | 9.93+2.55 <0.001a:<

One-Way ANOVA test. Post-hoc analysis Bonferroni test was applied. Ca 125 (U/
mL), TAS (mmol Trolox equivalent/L), TOS (umol H,O, equivalent/L) and OSI
(arbitrary unit).

aSignificantly different in sham group compared to EMS group.

bSignificantly different in sham group compared to EMS + ALA group.
<Significantly different in EMS group compared to EMS + ALA group.

EMS: Endometriosis, ALA: Alpha lipoic acid, TAS: Total antioxidant status, TOS:
Total plasma oxidant, OSI: Oxidative stress index
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Table 3. Comparison of the 1st and 15t day levels of the
biochemical indicators of groups

Groups Parameters Mean SD p value
TAS(1)-TAS(2) 0.07 0.66 |0.733
Sham TOS(1)-TOS(2) -0.52 1.07 |0.157
0SI(1)-0S1(2) 073 [3.15 | 0.481
Ca 125(1)-Ca 125(2) |-0.05 |0.15 |0.273
TAS(1)-TAS(2) 0.41 0.13 | <0.001
TOS(1)-TOS(2) 430 293 |0.001
0SI(1)-0S1(2) 472 240 |<0.001
EMS Ca 125(1)Ca 125(2) |-0.39 | 0,167 | <0.001
TAS(1)-TAS(2) 0.24 0.40 | 0.089
TOS(1)-TOS(2) 148 | 1.68 |0.021
EMSHALA 0SI(1)-0S1(2) 220 279 |0.034
Ca 125(1)Ca 125(2) |-0.13 |0.15 | 0.019

Paired t test. Ca 125 (U/mL), TAS (mmol Trolox equivalent/L), TOS
(umol H,0, equivalent/L) and OSI (arbitrary unit).

(1): 15t day level, (2): 15th day level

EMS: Endometriosis, ALA: Alpha lipoic acid, TAS: Total antioxidant
status, TOS: Total plasma oxidant, OSI: Oxidative stress index, SD:
Standard deviation

Total Antioxidant Status

EMS (¥) EMS+ALA

* First Day ™ Fifteenth Day

Oxidative Stress Index

EMS (*) EMS+ALA (*)

* First Day ™ Fifteenth Day

development of EMS as in numerous diseases (20-22).
ROS in oviductal fluid affects the reproductive system at
various levels from ovulation to implantation. Additionally,
ROS molecules may cause damage by adhering to various
structures in the cell. Cellular debris in oviductal fluid and
erythrocytes forms a source for OS reactions. Erythrocytes
are likely to release pro-oxidant and proinflammatory
factors, such as heme and iron, into the peritoneal cavity.
These factors play an important role in the formation
of ROS if not properly cleaned from the environment
(23). On the other hand, OS increases the growth and
implantation of endometrial cells in the peritoneal cavity.
Thus, a vicious cycle forms between EMS and OS. Jamali
et al. (9) compared eutopic and ectopic endometrial
cells and found that malondialdehyde (MDA) levels
increased in ectopic endometrial cells while glutathione
(GSH) levels decreased. Turgut et al. (22) conducted a
study with 72 women who were operated for different
indications and divided the patients into groups based on
EMS diagnosis. While the level of OS indicators such as
copper, ceruloplasmin and TAS was high in EMS group,
the TAS was significantly low. Amreen et al. (8) revealed a

Total Oxidant Status

EMS (*) EMS+ALA (*)

~ First Day ™ Fifteenth Day

Ca 125

EMS (*) EMS+ALA (*)

* First Day ~ Fifteenth Day

Figure 1. Comparison of the 1st and 15t day levels of the biochemical indicators of groups. [(*): The change of the biochemical

indicator is statistically significant]
EMS: Endometriosis, ALA: Alpha lipoic acid
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relationship between OS and disease severity. The present
study found a significant correlation between EMS and
0OS, in line with the literature.

Ca 125, an indicator in the glycoprotein structure, is
used for the evaluation of ovarian masses. However, its
diagnostic value is low, similar to other cancer indicators
(24). Studies showed that Ca 125 increases in various
malign and benign conditions such as chronic liver diseases,
EMS, pelvic inflammatory disease, ovarian, endometrium
and gastrointestinal tract cancers (25-29). Studies also
showed that Ca 125 level which is known to increase in
EMS is correlated with the stage of illness (27). Oliveira et
al. (30) revealed that Ca 125 measurement made in mid-
cycle was more effective in EMS diagnosis. In the present
study, we used CA 125 level to verify EMS diagnosis and
found that elevated Ca 125 increased the probability of
the diagnosis. Additionally, the study found that ALA
treatment significantly decreased the Ca 125 level.

Cells try to be freed from oxidant stress with
enzymatic and non-enzymatic antioxidant mechanisms.
Numerous antioxidant substances have been used
against OS in non-enzymatic chol (9-12,14). Erten et al.
(11) examined the effects of vitamin C on endometriotic
implants and found that vitamin C suppressed the
growth of endometrial implants and reduced the size
of these implants. Another study found that caffeic acid
may decrease EMS-related complications by reducing
OS (9). Resveratrol has been used to reduce the effects
of OS and similar results obtained (31). Additionally,
antioxidants have been found to be effective in reducing
EMS-related pain (32). ALA is a powerful antioxidant that
is a cofactor for disulfide structures and is synthesized
within a number of tissues including the liver (13). 20-
40% of orally taken ALA get into circulation and reach to
the highest plasma concentrations within 30-120 minutes
(33). A study examining the effects of ALA on intestinal
I/R damage determined that there was a statistically
significant difference in MDA and GSH levels between
ALA-treated and nontreated rats (34). Deng et al. (35)
determined that ALA in myocardial I/R had a positive
effect on heart functions after I/R by reducing necrosis,
apoptosis and inflammation in cardiomyocytes. As we
mentioned above, there is a vicious circle between EMS
and OS. We think that ALA neutralizes ROS and reduces
the effects of these molecules such as inflammation,
angiogenesis, adhesion and endometriotic  cell
differentiation. If we consider the relationship between
EMS and OS, it can be said that ALA had a positive effect
on EMS in our study.

Study Limitations

The limitations of this study were that EMS was
evaluated with only biochemical methods, and

406

histopathological verification was not done. Another
limitation is that the verification rate of the study results in
humans is low due to the fact that it was an animal study.

Conclusion

EMS is a chronic disease that tends to relapse
despite various treatments. ALA with proven antioxidant
effect reduces OS in EMS; thus, may positively affect
the severity and stage of illness and reduce recurrence
after treatment. In order to confirm our results, studies
including histopathological evaluation are needed.

Authorship Contributions

Concept: T.O., M.C., Design: T.O., M.C., Data Collection
or Processing: TO., M.C., Analysis or Interpretation: T.O,,
M.C., Literature Search: TO., M.C., Writing: T.O., M.C.

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

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

References

Giudice LC, Kao LC. Endometriosis. Lancet (London, England)
2004;364:1789-99.

Kuohung W, Jones GL, Vitonis AF, et al. Characteristics of
patients with endometriosis in the United States and the
United Kingdom. Fertil Steril 2002;78:767-72.

Rokitansky CV. Ueber Uterusdrusen-neubildung in Uterus and
Ovariul Sarcomen. Z Gesellschaft Aerzte Wien 1860;16:577.

Sampson JA. Peritoneal endometriosis due to the menstrual
dissemination of endometrial tissue into the peritoneal cavity.
Am J Obstet Gynecol 1927;14:422-69.

Chapron C, Marcellin L, Borghese B, Santulli P Rethinking
mechanisms, diagnosis and management of endometriosis.
Nat Rev Endocrinol 2019;15:666-82.

Lambrinoudaki IV, Augoulea A, Christodoulakos GE, et al.
Measurable serum markers of oxidative stress response in
women with endometriosis. Fertil Steril 2009;91:46-50.

Jackson L, Schisterman E, Dey-Rao R, Browne R, Armstrong
D. Oxidative stress and endometriosis. Hum Reprod
2005;20:2014-20.

Amreen S, Kumar B Gupta B Rao P Evaluation of oxidative
stress and severity of endometriosis. J Hum Reprod Sci
2019;12:40-6.

Jamali N, Mostafavi-Pour Z, Zal F et al. Combination Effect of
Caffeine and Caffeic Acid Treatment on the Oxidant Status
of Ectopic Endometrial Cells Separated from Patients with
Endometriosis. Iranian J Med Sci 2019;44:315-24.

Yavuz S, Aydin NE, Celik O, Yilmaz E, Ozerol E, Tanbek K.
Resveratrol successfully treats experimental endometriosis
through modulation of oxidative stress and lipid peroxidation.
J Cancer Res Ther 2014;10:324-9.

10.



Onat and Cakir. Endometriosis and Antioxidant Treatment

11.

12.

13.

14.

15.

16.

17.

18.

19

20.

21.

22.

23.

24.

Erten OU, Ensari TA, Dilbaz B, et al. Vitamin C is effective
for the prevention and regression of endometriotic implants
in an experimentally induced rat model of endometriosis.
Taiwanese J Obstet Gynecol 2016;55:251-7.

Packer L. Alpha-lipoic acid: a metabolic antioxidant which
regulates NF-kappa B signal transduction and protects against
oxidative injury. Drug Metab Rev 1998;30:245-75.

Goraca A, Huk-Kolega H, Piechota A, Kleniewska R Ciejka
E, Skibska B. Lipoic acid-biological activity and therapeutic
potential. Pharmacol Rep 2011;63:849-58.

Sehirli O, Sener E, Cetinel S, Ylksel M, Gedik N, Sener G.
Alpha-lipoic acid protects against renal ischaemia-reperfusion
injury in rats. Clin Exp Pharmacol Physiol 2008;35:249-55.

Cosar E, Sahin FK, Kéken G, Toy H, Basarali K, Blylkbas S. The
protective effect of alpha-lipoic acid in experimental ovarian
ischaemia-reperfusion injury. Aust NZJ Obstet Gynaecol
2007,;47:499-503.

Uygur D, Aytan H, Zergeroglu S, Batioglu S. Leflunomide—
an immunomodulator—induces regression of endometrial
explants in a rat model of endometriosis. J Soc Gynecol
Investig 2006;13:378-83.

Erel O. A novel automated direct measurement method for
total antioxidant capacity using a new generation, more
stable ABTS radical cation. Clin Biochem 2004;37:277-85.

Erel O. A new automated colorimetric method for measuring
total oxidant status. Clin Biochem 2005;38:1103-11.

. Yanik M, Erel O, Kati M. The relationship between potency

of oxidative stress and severity of depression. Acta

Neuropsychiatr 2004;16:200-3.

Madazli R, Benian A, Aydin S, Uzun H, Tolun N. The plasma
and placental levels of malondialdehyde, glutathione and
superoxide dismutase in pre-eclampsia. J Obstet Gynaecol
2002;22:477-80.

Schisterman EF, Faraggi D, Browne R, et al. TBARS and
cardiovascular disease in a population-based sample. J
Cardiovasc Risk 2001;8:219-25.

Turgut A, Ozler A, Goruk N, Tunc S, Evliyaoglu O, Gul T.
Copper, ceruloplasmin and oxidative stress in patients with
advanced-stage endometriosis. Eur Rev Med Pharmacol Sci
2013;17:1472-8.

Defrere S, Van Langendonckt A, Vaesen S, et al. Iron overload
enhances epithelial cell proliferation in endometriotic lesions
induced in a murine model. Hum Reprod 2006;21:2810-6.

Carlson KJ, Skates SJ, Singer DE. Screening for ovarian cancer.
Ann Int Med 1994;121:124-32.

407

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Jiang T, Huang L, Zhang S. Preoperative serum CA125: a
useful marker for surgical management of endometrial
cancer. BMC Cancer 2015;15:396.

Aflatoonian A, Rahmani E, Rahsepar M. Assessing the
efficacy of aspiration and ethanol injection in recurrent
endometrioma before IVF cycle: A randomized Clinical Trial.
Iranian J Reprod Med 2013;11:179-84.

Karimi-Zarchi M, Dehshiri-Zadeh N, Sekhavat L, Nosouhi F
Correlation of CA-125 serum level and clinico-pathological
characteristic of patients with endometriosis. Int J Reprod
Biomed 2016;14:713-8.

Huo YR, Huang Y, Liauw W, Zhao J, Morris DL. Prognostic
value of carcinoembryonic antigen (CEA), AFR CA19-9 and
CA125 for patients with colorectal cancer with peritoneal
carcinomatosis treated by cytoreductive surgery and
intraperitoneal chemotherapy. Anticancer Res 2016;36:1041-
9.

Park ST, Lee SW, Kim MJ, Kang YM, Moon HM, Rhim CC.
Clinical characteristics of genital chlamydia infection in pelvic
inflammatory disease. BMC Women's Health 2017;17:5.

Oliveira MAP Raymundo TS, Soares LC, Pereira TRD, Demoro
AVE. How to use CA-125 more effectively in the diagnosis of
deep endometriosis. Biomed Res Int 2017;2017:9857196.

Ozcan Cenksoy P Oktem M, Erdem O, et al. A potential
novel treatment strategy: inhibition of angiogenesis and
inflammation by resveratrol for regression of endometriosis in
an experimental rat model. Gynecol Endocrinol 2015;31:219-
24.

Santanam N, Kavtaradze N, Murphy A, Dominguez C,
Parthasarathy S. Antioxidant supplementation reduces
endometriosis-related pelvic pain in humans. Transl Res
2013;161:189-95.

Petersen Shay K, Moreau RF, Smith EJ, Hagen TM. Is a-lipoic
acid a scavenger of reactive oxygen species in vivo? Evidence
for its initiation of stress signaling pathways that promote
endogenous antioxidant capacity. IUBMB lif 2008;60:362-7.

Tunc T, Oter S, Giiven A, et al. Protective effect of sulfhydryl-
containing  antioxidants  against  ischemia/reperfusion
injury of prepubertal rat intestine. J Gastroenterol Hepatol
2009;24:681-7.

Deng C, Sun Z, Tong G, et al. a-Lipoic acid reduces infarct size
and preserves cardiac function in rat myocardial ischemia/
reperfusion injury through activation of PI3K/Akt/Nrf2
pathway. PloS One 2013;8:e58371.



Original Article / Ozgiin Arastirma

DOI: 10.4274/haseki.galenos.2020.6401
Med Bull Haseki 2020;58:408-413

Clinical and Radiological Early Results of Acetabulum
Fractures Operated with the Modified Stoppa Approach

Modifiye Stoppa Ydntemiyle Yaptigimiz Asetabulum Kiriklarinin Erken Dénem

Klinik ve Radyolojik Sonuclari

@ Nevzat Gonder, ® Gunhan Karakurum™, @ Burcin Karsh*, ® Toktamis Savas**,

@ Nurcihan Yavuz Savas™***

[slahiye State Hospital, Clinic of Orthopedics and Traumatology, Gaziantep, Turkey

*Gaziantep University Faculty of Medicine, Sahinbey Training and Research Hospital, Clinic of Orthopedics and Traumatology, Gaziantep, Turkey

**Ceylanpinar State Hospital, Clinic of Orthopedics and Traumatology Sanlurfa, Turkey

***Ceylanpinar State Hospital, Clinic of Radiology, Sanlurfa, Turkey

Abstract

0z

Aim: To evaluate the follow-up results of patients hospitalized
for acetabular fractures and treated with the modified Stoppa
approach.

Methods: Records of fifty-two Acetabula from 48 patients who
were followed up for at least six months between 2016 and
2019 were retrospectively analyzed. All fractures were classified
according to the Judet-Letournel classification along with direct
X-rays and 3D computed tomography findings. The postoperative
reduction quality and radiological assessments during follow-up
visits were evaluated according to Matta’s reduction quality
criteria and Matta’s radiological scoring system. The clinical
outcomes were analyzed using the modified Merle d'Aubigné
scoring system.

Results: The mean follow-up period of 48 patients included in
the study was 9.72 (6-26) months. Excellent clinical results were
obtained in 38 acetabula (73%). A significant correlation was
found between the reduction quality assessment performed on
the postoperative X-rays and the clinical outcome (p=0.002).
At the same time, there was a significant correlation between
Matta’s radiological criteria and clinical outcomes (p<0.001).

Conclusion: This study shows that reduction quality in acetabular
fractures and anatomical reduction done with stable fixation
under optimal conditions is strongly associated with clinical
outcomes.

Keywords: Acetabulum, pelvis, traumatology

Amag: Asetabulum kingr nedeniyle yatirilan ve modifiye
Stoppa ydntemiyle tedavi edilen hastalarin takip sonuclarini
degerlendirmektir.

Yontemler: Calismaya 2016-2019 vyillari arasinda en az alti
ay izlemi olan 48 hastanin 52 asetabulumu dahil edildi. Veriler
retrospektif olarak analiz edildi. Kiriklarin timU elde edilen
direk grafi ve U¢ boyutlu bilgisayarli tomografi bulgulari ile
Judet-Letournel siniflamasina gore siniflandirildi.  Hastalarin
postoperative reduksiyon kalitesi ve takiplerdeki radyolojik
degerlendirmeleri Matta'nin rediksiyon kalitesi ve Matta'nin
Radyolojik Evreleme sistemine gore vyapildi. Klinik sonuglar
Modifiye Merle D’'Aubigne Degerlendirme 0lcedi'ne gore
degerlendirildi.

Bulgular: Calismaya dahil edilen 48 hastanin ortalama takip
slresi 9,72 (6-26) ay idi. Otuz sekiz asetabulumda (%73)
muikemmel klinik sonu¢ elde edildi. Hastalarin postoperatif
rontgenlerinde yapilan redlksiyon kalitesi degerlendirmesi ile
klinik sonug arasinda anlamli bir korelasyon bulundu (p=0,002).
Ayni zamanda Matta'nin radyolojik kriterleri ile klinik sonuclar
arasinda anlamli bir korelasyon vardi (p<0,001).

Sonug: Bu calisma bize asetabulum kiriklarinda reduksiyon
kalitesinin, optimum sartlarda stabil fiksasyonla yapilan
anatomic rediksiyonun klinik sonuglarla kuvvetli iliskili oldugunu
gostermektedir.
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Introduction

The incidence of high-impact injuries has increased due
to increased vehicle use and hectic pace of working and
social life. As a result, the number of patients who suffer
from acetabular fractures is also increasing. The treatment
of acetabular fractures still remains a major issue due to
the complex anatomy of the acetabular region, challenges
with reaching the fracture site, its rarity compared to
other injuries, the complex nature of surgical procedures,
and potential complications (1).

Studies have shown that as with all intra-articular
fractures, ensuring anatomical reduction, stable internal
fixation and early joint movement are important for
acetabular fractures; and that the primary factor
influencing the clinical outcome is reduction quality (1-5).
For this reason, surgical treatment aims to prevent and
delay posttraumatic arthrosis, which is the most important
late-stage complication of acetabular fractures (6).

The modified Stoppa approach has recently become
more popular. The advantages of the modified Stoppa
method include easy access to the quadrilateral surface,
possibility to perform direct and indirect reduction, less
invasiveness and less damage to the soft tissue. In this
study, we aimed to compare clinical and radiological
findings of patients with acetabular fractures, who
were treated with the modified Stoppa approach
and followed up adequately, with other studies in the
literature.

Methods

Study Design

This clinical trial was performed after obtaining
approval from Gaziantep University Clinical Research
Ethics Committee (decision no: 2019/256, date:
19.06.2019).

The study population comprised of 48 patients (52
acetabula) who were treated in the orthopedics and
traumatology clinic at Gaziantep University Faculty of
Medicine due to acetabular fracture between 2016 and
2019 and followed up for at least six months following
treatment and volunteered to participate in the study.

Exclusion Criteria:

a. Patients not followed up sufficiently

b. Fractures of the isolated posterior acetabulum

¢. Those with a previous history of peritonitis or pelvic

inflammatory diseases

d. Those who had pelvic surgery such as C-section,

hysterectomy, and bladder surgery

e. Pathological fractures

f. Open fractures

g. Patients followed up conservatively

Clinical Evaluation

The data collection flow was carried out as follows:
Orthopedic and general systemic examinations of all
patients admitted were performed in the emergency room.
Standard X-rays of the anterior and posterior pelvis and
the obturator-iliac oblique were taken apart from direct
X-rays performed due to additional findings during the
examination of patients. Firstly, the patients were stabilized,
afterwards, a 3-dimensional pelvic computed tomography
was taken as a standard procedure. All patients were
applied skeletal traction on the femoral supracondylar
region. All patients had urinary catheter inserted as a
precaution against injuries of the urogenital system;
hematuria was monitored, and urological consultation was
requested. For cases of abdominal sensitivity, chest trauma
and head trauma, the relevant departments were asked
for a consultation. The patients were operated on the 2nd
day of the trauma at the earliest, and on the 24th day of
the trauma at the latest. Antimicrobial prophylaxis with
1,000 mg cefazolin was administered before surgery and
continued for at least 24 hours afterwards. For prophylaxis
against heterotopic ossification, the patients received 75
mg/day indomethacin for eight weeks postoperatively.
A treatment regimen with low molecular weight heparin
was given for prophylaxis against deep vein thrombosis
(DVT) until the end of the first postoperative month after
patients were hemodynamically stabilized. The patients
were prescribed passive exercises in bed on the first
operative day, to the extent they tolerated. Depending
on their clinical condition, they practiced active exercises
from the days 2 or 3 and were mobilized with crutches to
prevent strains on the operated joints. The sutures were
removed on the 15th day after discharge, and the patients
were invited for a follow-up visit after an average of four
weeks. Standard X-rays of the anterior and posterior
pelvis, iliac and obturator oblique were taken during the
follow-up visit. The patients were mobilized with partial
weight bearing on the week 6th on average and full
weight bearing on the week 10th. Fifty-two acetabula of
48 patients who were followed up for at least six months
for a thorough final assessment were included in the study.

Clinical assessment of patients during their final
follow-up visit was made according to the Modified Merle
d’Aubigne clinical evaluation criteria. According to this
scoring system, 18 points are interpreted as “excellent”,
15-17 points “good”, 12-14 points “average” and 3-11
points “poor” (7).

Postoperative reduction quality was evaluated
according to Matta’s reduction quality criteria and early
postoperative X-rays. A maximum residual displacement
level of 0-2 mm was considered anatomical, 2-3 mm - fair
and >3 mm was graded as poor. X-rays of the anterior
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and posterior pelvis, iliac and obturator oblique were
taken during final follow-up visit. X-rays of the anterior
and posterior pelvis, iliac and obturator oblique were
taken on the same day as the surgery if patients’ general
condition was good; or after improvement of their general
condition if patients’ general condition was poor. The
reduction quality was assessed and analyzed according to
the X-rays. On the basis of the X-rays, a classification was
done according to Matta’s radiological scoring system (8).

All preoperative, intraoperative and postoperative
complications and findings were recorded. Any additional
injury was also recorded.

Surgical technique

All patients were placed supine on the operating
table so that Anteroposterior and Judet images could be
taken after the stabilization of the posterior component
of the fracture. The extremity on the same side and the
operating area were covered with a drape. The broken
side was slightly flexed to relax the hip and knee, the
iliopsoas, external iliac neovascular bundle and the
obturator neovascular bundle. The patients had a Foley
catheter inserted to monitor fluid balance during surgery
and to avoid bladder damage. The surgeon started the
operation on the opposite side of the broken side. Using
the modified Stoppa approach, surgical penetration was
performed 2 cm proximal to the pubic symphysis with a
12 c¢m transverse incision. The linea alba was dissected
vertically; the bone was reached by loosening the rectus

Results

Fifty-two acetabula from 48 patients who were
followed up for at least six months were studied within
the scope of the study. The mean age of the subjects was
40.75 (15-80 years) and the mean follow-up time was 9.72
months (6-26 months). Forty (83.3%) patients were male
and eight (16.7%) were female. The mean time interval
between injury and surgery was 5.02 days (2-24 days).
Table 1 illustrates the demographic data of the patients
included in the study.

The patients had other fractures accompanying their
acetabular fractures. Table 2 illustrates these in terms of
numbers and percentages.

An examination of the 52 acetabula of 48 patients
according to the Judet-Letournel classification showed
that the anterior wall fracture was the most frequent
form of fracture affecting 16 acetabula (30.7%), while the
least common type of fracture was the anterior column
fracture affecting one acetabulum (1.9%) (Figure 1).

The modified Gibson incision and trochanteric
osteotomy were preferred for one (2%) patient due to
the accompanying fracture of the femoral head. In four
(8.3%) patients with sacroiliac separation, stabilization
was performed with a 3.5 mm reconstruction plate for the
sacrum from the posterior aspect. Following the surgeries,
X-rays were taken and the postoperative reduction

Table 1. Demographic data of patients

abdominis on its point of attachment to the pubis. The Characteristic Number of patients (%)
corona mortis was dissected in all patients and attached Age (years) 40.75 (15-80)
with a medium sized clip. The obturator was preserved Sex
by locating the neurovascular bundle. The fracture was Male 40 (83.3%)
reduced and fixed With a 3.5 mm pelvic reconstruction Famele 8 (16.7%)
plate and 3.5 mm cort|ca! screws. In the present study, e leuns fie (e 9.72 (6:26)
the lateral window of the ilioinguinal approach was used -
dditionally only for patients with two-column fract surgical approach
addi |on.a .yon y for p.a ients with two-column fractures. Modified Stoppa 10 (208%)
Statistical Analysis Modified Stoppa + KL 33 (68.7%)
Continuous variables are presented as mean and Modified Stoppa + lateral window 3 (6.2%)
standard deviation, and categorical variables are prgsentgd Modified Stoppa + KL + lateral window | 1 (2%)
as absolute numbers .and percentages. The Sha_plro—Wllk NiedTd) S - iodied Clhsen 1(2%)
test was used for testing the normality of numerical data. T tiol
Spearman’s rank correlation coefficient was used to radima e1eTogy
P . . . . Fell from height 20 (41.7%)
test the relationships between numerical variables. The —=
. . . . Pedestrian injury 17 (35.4%)
relationship between categorical variables was analyzed
. —— 5
by the chisquare test. The SPSS 22.0 software package Bioregisic LDz 1001,
0,
was used for the analyses. For all analyses, a p value of UTEIDL YELITE 1(2.1%)
<0.05 was considered statistically significant. KL: Kocher Langenbeck, n: Number
Table 2. Fractures accompanying acetabular fractures
Accompanying fracture site Pelvis Humerus | Femur | Vertebra | Scapula | Tibia Clavicula | Radius, ulna | Other
Number of accompanying fractures 11 (22%) | 3 (6%) 4(8%) |3(6%) |3(6%) |10(20%) |2 (4%) 7 (14%) 7 (14%)
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quality was evaluated according to Matta’s reduction
quality criteria. Accordingly, 29 (60.4%) patients had an
anatomical reduction, 14 (29.1%) a fair reduction and
five (10.4%) a poor reduction. On the basis of Matta's
radiological scoring system evaluation made with standard
X-rays of the anterior and posterior pelvis, follow-up
X-rays were very good in 26 acetabula (50%), good in 11
(21.2%), fair in nine (17.3%), and poor in six (11.5%).
No significant difference was observed between Matta's
radiological criteria and reduction quality criteria values.
(p=0.112).

Clinical assessment of patients during the final follow-up
visit was made according to the Modified Merle d'Aubigne
clinical evaluation criteria. According to these criteria,
excellent clinical results were obtained in 38 acetabula
(73%), fair in seven (13.5%) and poor in seven (13.5%). A
significant correlation was found between the reduction
quality assessment performed on the postoperative X-rays
and the clinical outcomes (p=0.002). At the same time,
there was a significant correlation between Matta's
radiological criteria and clinical outcomes (p<0.001). While
there was no significant correlation between modified
Merle d'Aubigne score and age (r=-0.260, p=0.075), there
was a moderately negative correlation between length of
hospital stay and score (r=-0.486, p=0.005).

M Anterior column

H Anterior column+posterior
hemitransvers

i Transvers+posterior wall
HT type
M Transvers

M Both column
M Anterior wall

Figure 1. Distribution of fracture types according to the Judet-
Letournel classification
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In this study, two patients had to undergo surgery
again due to failure of the first procedure. In one of
the patients, an implant failure was noticed during a
postoperative follow-up visit; the patient was reoperated
and fixation was attempted, but the implant was removed
and a conservative treatment was decided because the
intra-op bone was osteoporotic. One patient underwent
a total hip arthroplasty due to osteolysis of the femoral
head and severe hip pain observed during a follow-up
examination. In our study, two preoperative patients
had total sciatic damage and two patients had peroneal
damage. In one postoperative patient, iatrogenic peroneal
nerve injury developed and in the postoperative follow-up
at month five, it completely resolved. In our series, one
(2%) patient developed surgical site infection that required
debridement. Recovery was achieved after debridement
and antibiotherapy during patient follow-up.

Discussion

Acetabular fractures may cause serious limitations and
disabilities that can seriously affect daily life activities, work
and social life. The main cause of the condition is traffic
accidents at a rate of 50-70% (9). An investigation of the
causes of the acetabular fractures in the study revealed that
20 patients (41.7%) fell from height, 17 patients (35.4%)
had a pedestrian injury, ten patients (20.8%) had a motor
vehicle injury (driver/passenger), and one patient (2.1%)
developed an acetabular fracture following a gunshot
injury. Acetabular fractures usually occur after high-impact
traumas. For this reason, it is often accompanied by other
musculoskeletal and visceral injuries (10,11). In our study,
28 patients (58.3%) had a concomitant fracture in their
extremities. In a series by Matta (3), it was reported that
extremity injuries accompanied acetabular fractures in
35% of patients.

In our study, anterior wall fracture was the most
frequent form of fracture affecting 16 acetabula (30.7%),
while the least common type of fracture was the anterior
column fracture affecting one acetabulum (1.9%).
According to the literature, the most common type of
fracture is two-column fracture as reported in 33.3% of
cases in a study by Matta (2), and posterior wall fracture
as reported in 23.6% of cases in a study by Giannoudis
et al. (9). The rarest type of fracture in all studies was
anterior wall fracture. The reason why the most common
fracture in our study was anterior wall fracture may be the
inclusion of patients using the modified Stoppa method.
When this method is used, all fractures involving isolated
posterior components are excluded from the study.

Determining the time of surgery is important. Many
authors have advocated surgery within two to eight days
following trauma. In the present study, the mean time to



Gonder et al. Modified Stoppa Approach

surgery was 5.02 (+£3.72) days. According to our clinical
experience, surgery should be performed shortly after
stabilization of comorbid conditions that prevent surgery and
once the patient is stable hemodynamically. According to the
data obtained in the present study, the patients’ condition
worsened according to Merle d’Aubigne criteria as the length
of hospital stay was extended for any reason. In our study,
the modified Stoppa method was used for all patients. It has
been reported that better reduction, fewer complications,
shorter operative time, less neurovascular damage and
intraoperative blood loss were observed in patients managed
with the modified Stoppa method (12,13).

The modified Stoppa approach is also an alternative
to the ilioinguinal approach (14,15). In this study, the
modified Stoppa approach was combined with the lateral
window in four (8.3%) patients. The combined lateral
window approach was used for patients with two column
fractures. In a patient series, it was reported that this
combination was required in 34 (60%) of 57 patients for
fracture reduction and/or fixation (16). In our opinion,
the combination of the modified Stoppa approach with
lateral window approach is appropriate for patients with
a column fracture or an additional iliac wing fracture. Its
routine use is not necessary.

In our study, we achieved excellent and good clinical
outcomes in 73% of patients. Of the authors who
provided an assessment of clinical outcomes after surgical
treatment, Matta (2) and Letournel (4) reported a success
rate of 87% and 84%, respectively. Ruesch et al. (16)
reported acceptable results in 81% of cases (4). Meir
Liebergall et al. (17) reported a success rate of 77%.

Clinical outcomes of older patients with acetabular
fractures are worse in comparison to younger ones
(18,19). In contrast to other studies in the literature, we
found no significant difference between patients above 45
and those under 45 years of age in terms of post-operative
clinical outcomes, regardless of factors such as fracture
type and reduction quality.

The results of hip arthroplasty performed after
conservatively treated acetabular fracture or after open
reduction procedures are worse in comparison to primary
arthroplasty for arthrosis on non-traumatic areas (20,21).

One of the patients in our study underwent total hip
arthroplasty due to development of avascular necrosis in
the femoral head and hip pain during post-op follow-up.
Severe ossification in as many as 50% of cases has been
reported in some patient groups (22). No heterotopic
ossification leading to a significant loss of function was
found in patients included in our study. Letournel and
Judet (23) reported 13 cases of death after acetabular
fracture surgery, four of which were due to massive
pulmonary thromboembolism. More than 75% of the
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cases of pulmonary thromboembolism occur due to DVT
in the lower extremities (24). In our study, no patients had
symptoms of DVT.

Study Limitations

First of all, this study is a retrospective study that
investigates acetabular fracture treated by modified
Stoppa incision. The fracture types are heterogeneous; all
fracture types of acetabulum were analyzed. So, we did
not evaluate a single fracture group. Our study includes
short-term results of acetabulum fractures. On the other
hand, we do not know if additional injuries affected the
results or not. Also, additional injuries were classified, but
we do not know which of them affected results more, for
example in the literature it is stated that whether there
is an additional fibula fracture with a tibial fracture that
could affect the healing time, but in our study, we only
investigated whether the patients had additional injuries
or not’.

Conclusion

The modified Stoppa approach may be an alternative
to other surgical methods because of less soft tissue
damage, effective reduction and stabilization of the
fracture, bilateral access through a single incision, less
likelihood of damage to the neurovascular bundles, and
faster recovery in the postoperative period. It might also
be acknowledged as a routine procedure in the future.

Authorship Contributions

Concept: G.XK. Design: G.K. Data Collection or
Processing: N.G., T.S. Analysis or Interpretation: N.G., GK.,
B.K., TS., N.Y.S. Literature Search: N.G. Writing: N.G., G.K.

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

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

References

Kinik H, Armangil M. Extensile triradiate approach in the
management of combined acetabular fractures. Arch Orthop
Trauma Surg 2004;124:476-82.

Matta JM. Operative treatment of acetabular fractures
through the ilioinguinal approach: a 10-year perspective. J
Orthop Trauma 2006;20:520-9.

Matta JM. Fractures of theacetabulum: accuracy of
reduction and clinical results in patients managed operatively
within three weeks after the injury. J Bone Joint Surg Am
1996;78:1632-45.

Letournel E. The treatment of acetabular fractures through
the ilioinguinal approach. Clin Orthop Relat Res 1993;292:62-
76.



Gonder et al. Modified Stoppa Approach

10.

11.

12.

13.

14.

Alonso JE, Davila R, Bradley E. Extended iliofemoral versus
triradiate approaches in management of associated acetabular
fractures. Clin Orthop Relat Res 1994;305:81-7.

Helfet DL, Schmeling GJ. Management of complex acetabular
fractures through single nonextensile exposures. Clin Orthop
Relat Res 1994,;305:58-68.

D’aubigne RM, Postel M. Functional results of hip arthroplasty
with acrylic prosthesis. J Bone Joint Surg Am 1954;36-A:451-
75.

Matta JM, Mehne DK, Roffi R. Fractures of the acetabulum.
Early results of a prospective study. Clin Orthop Relat Res
1986;241-50.

Giannoudis PV, Grotz MR, Papakostidis C, Dinopoulos H.
Operative treatment of displaced fractures of the acetabulum.
A meta-analysis. J Bone Joint Surg Br 2005;87:2-9.

Kregor PJ, Templeman D. Associated injuries complicating
the management of acetabular fractures: review and case
studies. Orthop Clin North Am 2002;33:73-95.

Moed BR, Yu PH, Gruson Kl. Functional outcomes of
acetabular fractures. J Bone Joint Surg Am 2003;85:1879-83.

Meena S, Sharma PK, Mittal S, Sharma J, Chowdhury B.
Modified Stoppa Approach versus llioinguinal Approach
for Anterior Acetabular Fractures; A Systematic Review and
Meta-Analysis. Bull Emerg Trauma 2017;5:6-12.

Wu H, Zhang L, Guo X, Jiang X. Meta-analysis of modified
Stoppa approach and ilioinguinal approach in anterior
pelvic ring and acetabular fractures. Medicine (Baltimore)
2020;99:€18395.

Andersen RC, O'Toole RV, NasconeJW, Sciadini MF, Frisch
HM, Turen CW. Modified stoppa approach for acetabular
fractures with anterior and posterior column displacement:
quantification of radiographic reduction andanalysis of
interobserver variability. J Orthop Trauma 2010;24:271-8.

413

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Jain M, Kumar B Tripathy SK, Behera S, Rana R, Das S. Clinico-
radiological Outcomes of Using Modified Stoppa Approach
for Treating Acetabular Fractures: An Institutional Review.
Cureus 2020;12:e7821.

Ruesch PD, Holdener H, Ciaramitaro M, Mast JW. A
prospective study of surgically treated acetabular fractures.
Clin Orthop Relat Res 1994;305:38-46.

Liebergall M, Mosheiff R, Low J, Goldvirt M, Matan Y, Segal
D. Acetabularfractures. Clinicaloutcome of surgical treatment.
Clin Orthop Relat Res 1999;366:205-16.

Mears DC, Velyvis JH, Chang CP Displaced acetabular
fractures managed operatively: indicators of outcome. Clin
Orthop Relat Res 2003;407:173-86.

Olson SA, Rhorer AS. Orthopaedic trauma for the general
orthopaedist: avoiding problems and pitfalls in treatment.
Clin Orthop Relat Res 2005;433:30-7.

Henry PDG, Si-Hyeong Park S, Paterson JM, Kreder HJ,
Jenkinson R, Wasserstein D. Risk of Hip Arthroplasty After
Open Reduction Internal Fixation of a Fracture of the
Acetabulum: A Matched Cohort Study. J Orthop Trauma
2018;32:134-40.

Capone A, Peri M, Mastio M. Surgical treatment of acetabular
fractures in the elderly: a systematic review of the results.
EFORT Open Reviews 2017;2:97-103.

Bosse MJ, Poka A, Reinert CM, Ellwanger F Slawson R,
McDevitt ER. Heterotopic ossification as a complication of
acetabular fracture. Prophylaxis with low dose irradiation. J
Bone Joint Surg Am 1988;70:1231-7.

Letournel E, Judet R. Fractures of the Acetabulum. 2nd ed.
New York: Springer-Verlag; 1993.

Elias A, Colombier D, Victor G, et al. Diagnostic performance
of complete lower limb venous ultrasound in patients with
clinically suspected acute pulmonary embolism. Thromb
Haemost 2004;91:187-95.



Ozgiin Arastirma / Original Article

DOI: 10.4274/haseki.galenos.2020.6531
Med Bull Haseki 2020;58:414-421

Altmis Bes Yas ve Uzeri Bireylerde Diinya Saglk
Orgutu Tarafindan Onerilen Asilardan Influenza,
Pnomokok, Herpes Zoster ve Tetanoz Asllari
Hakkindaki Bilme Duzeyi ve Bu Asilar Yaptirma
Duzeyini Belirleme Calismasi

A Study on Determining the Level of Knowledge about Influenza, Pneumococcal,
Herpes Zoster, and Tetanus Vaccines among the Vaccines Recommended by the
World Health Organization and the Level of Vaccination in Individuals Sixty-Five

Years Old and Over
@ Alpay Medetalibeyoglu, @ Elif Ezirmik*

Istanbul Universitesi, Istanbul Tip Fakdltesi, Ic Hastaliklari Anabilim Dali, [stanbul, Tiirkiye

*[stanbul Universitesi, Istanbul Tip Fakdiltesi, Halk Sagligi Anabilim Dali, Istanbul, Tiirkiye

0z

Amac: Bu arastirmada 65 yas ve Uzeri bireylerde Diinya Saglk
Orgiti'nin (DSO) 6nerdigi asilardan influenza, pnémokok,
herpes zoster ve tetanoz asilarini bilme ve yaptirma dizeyi ile bu
duzeyi etkileyen faktorlerin belirlenmesi amaclandi.

Yéntemler: Arastirma istanbul Universitesi istanbul Tip Fakiiltesi
Hastanesi ic Hastaliklari Poliklinigi'ne basvuran 65 yas ve
Uzerindeki 147 kisi ile yapildi. Yirmi bir soruluk anket formu yiz
ylze gortsme teknigi kullanilarak kisilere uyguland.

Bulgular: Arastirmaya katilan yaslilarin %53,7'si asi yaptirmisti.
influenza asisi en fazla bilinen (%56,5), tetanoz asisi ise en fazla
yaptirilmis olan (%32,7) asi idi. Yaslilarin 65-74 yas grubu referans
alindiginda; 75 yas ve Ustl olanlarda asilanmama 2,56 kat [glven
araligi (GA): 1,20-5,44; p=0,014], asi hakkinda bilgi almis olanlar
referans alindiginda; bilgi almamis olanlarda asilanmama 2,48
kat (GA: 1,19-5,18; p=0,016), kronik hastaligi olanlar referans
alindiginda; kronik hastaligi olmayanlarda asilanmama 6,30
kat (GA: 1,60-24,85; p=0,009) daha fazla olup bu degiskenler
yasllarda asl yaptirmayi etkileyen faktérler olarak belirlendi.

Sonug: VYash nifusun  DSO'niin - dnermis  oldugu  asilari
yaptirmasinda, saglik calisanlarinin asilar hakkinda kisileri
bilgilendirmesi ve bu asilari tavsiye etmesi 6nem tasimaktadir.
Yetmis bes yas ve Uzeri kisilerin bagisiklanmasi konusunda yeni

Abstract

Aim: We investigated the level of knowledge about influenza,
pneumococcal, herpes zoster and tetanus vaccines recommended
by the World Health Organization (WHO) for individuals aged 65
and over.

Methods: A total of 147 patients aged 65 and over who attended
to the Internal Diseases Outpatient Clinic in istanbul University
Faculty of Medicine Hospital were included in this study. A 21-
item guestionnaire was administered to the participants.

Results: Fifty-three point seven percent of the elderly who
participated in the study had been vaccinated. Influenza vaccine
was the most known (56.5%), and tetanus vaccine was the
most commonly used (32.7%) vaccine. When the 65-74 age
group was taken as a reference, the percentage of adults aged
75 years and older who were not vaccinated was 2.56 times
higher [confidence interval (Cl): 1.20-5.44; p=0.014]; when
those who received information about the vaccines were taken
as a reference, in those who did not receive information, the
percentage of adults who were not vaccinated was 2.48 times
higher (Cl: 1.19-5.18; p=0.016); when patients with chronic
diseases were taken as reference, in patients without any chronic
disease, the percentage of individuals who were not vaccinated
was 6.30 times higher (Cl: 1.60-24.85; p=0.009).
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Oz

dizenlemeler yapilmalidir. Bu kapsamda aile hekimleri tarafindan
bu yas grubunun bagisiklanma durumunun o6zel olarak takip
edilmesi veya evde saglik hizmetleri gercevesinde bu kisilere
bagisiklama hizmetlerinin veriimesi Onerilebilir.

Anahtar Sozciikler: Yasl, influenza asisi, pnémokok asisi,
herpes zoster asisi, tetanoz asisi

Abstract

Conclusion: It is important for the elderly population to have
vaccines recommended by WHO, healthcare professionals to
inform people about vaccines and to recommend these vaccines.
New regulations should be made for the immunization of people
aged 75 and over. In this context, family physicians may be
recommended to follow the immunization status of this age
group specifically or to provide immunization services to these
people within the framework of home health services.

Keywords: Elderly, influenza vaccine, pneumococcus vaccine,
herpes zoster vaccine, tetanus vaccine

Giris

Nufuslarin yaslanmasi, demografik gecis strecinin bir
sonucu olarak karsimiza ¢ikmaktadir. Saglik sistemlerinin
ve saglik hizmetlerinin gelismesine paralel olarak dinya
genelinde yiksek 6lim oranlarinin azalmasi ve dogurganlik
dlzeyindeki azalma ile birlikte yasam sureleri uzamis,
dogumda beklenen yasam suresi artmistir (1). Dogumda
beklenen yasam siiresinin artmasi, Diinya Saglik Orgitd’niin
(DSO) “yash” olarak tanimladigi 65 yas ve Usti nifus
oranlarinin artmasi anlamina da gelmektedir (1-3). Dlnya
genelinde 2000-2016 yillari arasinda dogumda beklenen
yasam slresi 5,5 yil artis gostererek 72,0 yil olmustur (4).
DSO'ye gére 2015 yilinda %12 olan 60 yas Usti niifus
oraninin 2050'de %22'ye yUlkselmesi beklenmektedir (5).
Ulkemizde de demografik acidan diinyadakine benzer bir
slirec meydana gelmistir. Trkiye Istatistik Kurumu 2016-
2018 verilerine gore Ulkemizde beklenen yasam suresi 78,3
yildir (6,7). Yash ntfus orani 2010 yilinda %7,2 iken, 2019
yilinda %9,1 olmustur. Bu oranin 2030°da %13’e, 2050'de
ise %20,8'e yikselmesi beklenmektedir (8). Turkiye'de
2019'da 7,5 milyon olan 65 yas ve Ustl ndfusun, 2050
yilinda 20,8 milyon olmasi éngortlmektedir (9).

Artan vyash nufusla birlikte artan saglik sorunlari
da Onem tasimaktadir. Yashlara yonelik “hastaliklarin
onlenmesi” anlami tasilyan koruyucu saglik hizmetlerinden
bir tanesi de asilama/bagisiklama hizmetleridir. Asilama/
bagisiklama vyasllik déneminde bulasici hastaliklardan
korunmak amaciyla dnerilmektedir (10).

Yasa bagli olarak immin sistemde degisiklikler olur.
“immiinosens” olarak adlandirlan bu degisiklikler artan
morbidite ve mortaliteden de sorumlu tutulmaktadr.
Yaslilik hem dogal hem de edinsel immin sistemi etkilese
de, edinsel imminite Uzerinde daha ciddi degisiklikler
meydana getirmektedir. T-lenfosit fonksiyonunda azalma,
B-lenfosit uyariimasi, immunglobilin ~ Gretimi  ve asl
yanitinda azalma klinikte etkili olan edinsel imman sistem
degisiklikleridir (11). Tdm bunlara bagh olarak immun
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cevap artan yasla birlikte duyarsizlasir. Bu durum asilarin
yashlarda gencler kadar koruyucu olmamasini agiklar (12).

GUnimduzde yashlarda bagisiklama uygulamalarinin en
onemli gerekgesi bu yas grubunda mortalite ve morbidite
sebebi olan durumlardan hastayr korumaktir. Bu nedenle
de Ulkemizde 65 yas ve Uzeri grup icin genel ve &zel
bagisiklama secenekleri vardir. influenza, pndmokok
hastaliklari, tetanoz, herpes zoster yasllar etkileyebilecek
asl ile onlenebilir hastaliklardandir (12).

influenza, Orthomyxoviridae ailesinde yer alan,
negatif zincirli, zarfli bir RNA virlstinin neden oldugu,
tim dlnyada onemli morbidite ve mortalite nedeni olan
akut solunum yolu enfeksiyonudur (13,14). DSO'ye gére
dinyada her yil 3-5 milyon kisi influenzaya yakalanmakta
ve 290.000-650.000 arasinda influenza ile iliskili 6lim
meydana gelmektedir (15). Amerika Birlesik Devletleri
(ABD) Hastalik Kontrol ve Onleme Merkezi verilerine
gore, mevsimsel griple iliskili 6limlerin %70-85'i 65 yas
ve Uzeri kisilerde meydana gelmektedir. Benzer sekilde
mevsimsel griple ilgili hastaneye yatislarin %50-70'ini 65
yas ve Uzeri kisiler olusturmaktadir. Yaslilar icin oldukca
ciddi olabilen influenzadan ve ciddi komplikasyonlarindan
korunmanin en iyi yolu ise grip asisidir (16). Grip asisinin
kontrendikasyonu olmayan buttn eriskinlere yilda 1 kez
yapilmasi dnerilir. DSO 6nerilerine paralel olarak tlkemizde
de grip asisi oncelikli tanimlanan gruplara Ucretsiz olarak
saglanmaktadir; 65 yas ve Uzerindeki kisiler de bu gruptadr.
Yiksek doz asilar, klasik asiya gére dort kat daha fazla
antijen icerir ve Ozellikle asiya yanitin daha dislk oldugu
bilinen 65 yas ve Ustl kisilere dnerilmektedir (17).

Pnomokokal enfeksiyonlar, Streptococcus pneumonia’nin
neden oldugu menenjit, sepsis ve poémoni gibi ciddi
hastaliklarin yani sira sinlizit ve otitis media gibi daha hafif
ancak daha yaygin hastaliklar igerir (18). ABD'de 2011
yilinda 35.000'den fazla invazif pnomokok olgusu, bu
olgulara bagh 4.200°den fazla 6limin meydana geldigi
tahmin edilmektedir. Bu olgularin yarisindan fazlasinin
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pnomokok polisakkarit asisi endikasyonu olan yetiskinlerde
meydana geldigi dustndlmektedir (19). Pndmokokal hastalik
insidansi ve mortalitesi 50 yas Uzerinde, belirgin olarak da
65 yas Uzerinde artis gdsterir. Bu nedenle 65 yas ve Uzeri
bireylere pndmokok asisi yapilmasi énerilmektedir.

Varicella zoster virlsi (VZV), genellikle cocuklarda
gorilen sucicegi ve dorsal kék ganglionlarinda latent kalan
virlsin reaktive olmasiyla gorllen herpes zoster (zona)
olmak tizere 2 klinik tabloya neden olur. immiinosense bagli
hiicresel bagisikigin azalmasi yaslilar VZV reaktivasyonuna
daha vyatkin hale getirir ve bu nedenle herpes zoster
insidansi yasla birlikte artar (20). Herpes zoster asisi 60 yas
Uzerindeki immUnokompetan eriskinlere, herpes dykisi olup
olmamasina bakilmaksizin, herpes zoster ve post-herpetik
nevraljiden koruma amaciyla tek doz olarak énerilmektedir.

Tetanoz, zorunlu anerob bir bakteri olan Clostridium
tetani'nin neden oldugdu, tetanospazmin toksini ile sinir
sistemini etkileyen akut ve genellikle 8lumcul bir hastaliktir.
DSO'ye gére 2018 yilinda diinya genelinde bildirilen 15.103
yeni tetanoz olgusu olmustur. Olgularin tamamina yakini
hi¢ asilanmamis ya da asinin rapel dozlarini yaptirmamis
kisilerdir (21,22). DSO, bir bireyin 6 doz (3 doz primer, 3 doz
rapel) tetanoz asisi almasini énerir (22). ileri yaslarda tetanoz
antikorlarinin ¢cok azaldigi hatta kayboldugu bilinmekte ama
yash nifusun tetanoz asilamasi ihmal edilmektedir.

Bu arastirmanin amaci, 65 yas ve Uzeri bireylerde
DSO'niin 6nerdigi asilardan influenza, pnémokok, herpes
zoster ve tetanoz asilarini bilme ve yaptirma dizeyi ile bu
duzeyi etkileyen faktorlerin belirlenmesidir.

Yontemler

Buarastirma01.09.2020-01.10.2020 tarihleriarasinda
istanbul Universitesi istanbul Tip Fakdltesi Hastanesi
ic Hastaliklari Poliklinigi'ne basvuran 65 yas ve Uzeri
kisilerle yapilmis tanimlayici tipte bir arastirmadir. Belirtilen
tarihler arasinda i¢ hastaliklari poliklinigine basvuran, 65
yas ve Uzeri olan, calismaya katilmayi kabul eden kisiler
arastirmaya dahil edildi. Bu kriterleri karsilayan 147 kisinin
tamami calismaya alinarak herhangi bir 6rneklem hesabi/
se¢imi yapilmadi.

Verilerin toplanmasinda literatlr destedi ile hazirlanan
21 soruluk anket formu kullanildi. Form vyasllarin
sosyodemografik, sosyoekonomik ve kisisel ozelliklerini
sorgulayan sorular, asilari bilme ve asilama durumu ile ilgili
bilgileri icermekteydi. Veriler ylz ylze gorlisme teknigi
kullanilarak toplandi. Asi yaptirma durumu arastirmanin
bagimli  degiskeni iken; asi bilgisi, sosyoekonomik,
sosyodemografik ve kisisel Ozellikler ise arastirmanin
bagimsiz degiskenleri olarak belirlendi.

Arastirmanin etik kurul izni 31.08.2020 tarih ve 13074
sayl ile istanbul Universitesi istanbul Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulu'ndan alind.
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istatistik Analiz

Verilerin analizinde kategorik veriler sayi ve ylzdelerle
birlikte sunuldu. Kategorik verilerin karsilastiriimasinda
ki-kare ve Fisher's Exact test kullanildi. Tek degiskenli
analizde anlamli ¢cikan bagimsiz degiskenler ¢cok degiskenli
analize dahil edildi. Asi yaptirmama durumu Uzerine etkisi
oldugu belirlenen bagimsiz degiskenlerin etkilerini beraber
degerlendirmek icin lojistik regresyon analizi yapildi.

istatistiksel anlamlilik icin %95 giiven araliginda, 0,05'in
altinda bulunan p degerleri anlamli kabul edildi. istatistiksel
analizler icin istanbul Universitesi tarafindan lisansl 1BM
SPSS (Statistical Package for the Social Sciences, Chicago,
IL, USA) programinin 21.0 versiyonu kullanildi.

Bulgular
Arastirmaya  katilan  yashlarin ~ (n=147); vyas
ortalamasi 72,58+6,43 (ortanca: 72,0, minimum:

65,0, maksimum: 92,0) idi. Ucte ikisi 65-74 yas
araliginda, %53,1'i kadin, %72,1'i evliydi. %91,2'si il/
ilce merkezinde yasamaktaydi ve %74,8'i ilkokul ve
Ustl 6grenim dulzeyine sahipti. Katilimcilarin %60,3"U
bir saglk kurulusu ya da doktor tarafindan asilama
hakkinda bilgi almamisti. %86,4'U ailesine ait bir evde
yasiyordu, %87,1'i yalniz yasamiyordu. %96,6'sinin
sosyal glvencesi vardi ve sosyal glvencesi olanlarin da
%95,8'inin sosyal glvencesi Sosyal Guvenlik Kurumu
idi. %76,9'unun algilanan gelir durumu vyeterli idi.
%91,8'i sigara igmiyor, %95,2’si alkol kullanmiyordu ve
%389, 1'inin bilinen kronik hastaligi vardi (Tablo 1).

Yasllarin %53,7'si influenza, pnédmokok, herpes zoster
veya tetanoz asilarindan en az bir tanesini yaptirmisti,
%46,3'U bu asilardan hicbirini yaptirmamisti. Arastirmaya
dahil edilen hastalar, bu dért asidan en az birini yaptirmis
olanlar ve higbirini yaptirmamis olanlar olarak iki gruba
ayrildi. Asi yaptiran ve yaptirmayan gruplarin; yas gruplari,
asl hakkinda daha 6nce bilgi alma durumu ve kronik
hastalik varligi arasinda istatistiksel olarak anlamli fark
saptandi (p=0,003, p=0,003, p=0,003) (Tablo 1).

Tablo 1'de istatistiksel olarak anlamli farklik gdsteren
bagimsiz degiskenler lojistik regresyon analizine dahil
edildi. Bu analiz sonuglarina gére 65-74 yas grubu
referans alindiginda; 75 yas ve Ustl olanlarda asilanmama
2,56 kat [guven araligi (GA): 1,20-5,44; p=0,014], as!
hakkinda bilgi almis olanlar referans alindiginda; bilgi
almamis olanlarda asilanmama 2,48 kat (GA: 1,19-5,18;
p=0,016), kronik hastaligi olanlar referans alindiginda;
kronik hastaligi olmayanlarda asilanmama 6,30 kat (GA:
1,60-24,85; p=0,009) daha fazla olup bu degiskenler
yasllarda asi  yaptirmayi etkileyen faktorler olarak
belirlendi (Tablo 2).

Arastirmada kronik hastaligi olan 131 kisi vardi ve
bu kisilere ait toplam 325 tani mevcuttu. Kisilere kronik
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hastaliklari sorulup verdikleri yanitlar sistemlere gore
gruplandiginda; en fazla taninin kalp damar sistemi
hastaliklarina (%52) ait oldugu, bunu da sirasiyla endokrin
sistem hastaliklari (%23,7), solunum sistemi hastaliklari
(10,2) ve Urogenital sistem hastaliklarinin (%9,2) izledig
gorildu (Tablo 3).

Katilimailara, “yasliik doéneminde &nerilen asilardan
bildiginiz var mi?” diye soruldugunda %56,5i influenza
(grip) asisl, %8,8'i pnémokok (zatlirre) asisi, %5,4'U
herpes zoster (zona) asisi yanitini vermistir.

Arastirmaya katilan 147 vyaslinin; %32,7'si tetanoz
asisl, %31,3'0 influenza asisi, %8,8'i pnomokok asisi,
%?2,7'si herpes zoster asisi yaptirmisti (Tablo 4). Tetanoz
asisi yaptiran yaslilarin (n=48), %35,4'U tetanoz asisini son
10 yil icinde yaptirmisti.

Yashlarin =~ %87,1'i  doktoru OGnerirse  bu asilar
yaptiracagini, %12,9'u ise doktor O&nerisine ragmen
bu asilarn yaptirmayacagini ifade etti. Tablo 5'te asi
yaptirmayacagini belirten kisilerin yizdesi ve asi yaptirma
nedenleri yer almaktadir (Tablo 5).

Tablo 1. Yaslilarin asi yaptirma durumu ile asi bilgisi, sosyodemografik, sosyoekonomik ve kisisel 6zellikleri arasindaki iliski

*As! yaptiran Asi yaptirmayan Toplam
p
Sayi (%) Sayi (%) Sayi (%)

il/ilce merkezi 75 (56) 59 (44) 134 (91,2)

Yasanilan yer 0,082
Kdy/belde 4(30,8) 9 (69,2) 13 (8,8)
65-74 yas 61(62,2) 37 (37,8) 98 (66,7)

Yas 0,003
=75 yas 8(36,7) 31 (63,3) 49 (33,3)
Kadin 43 (55,1) 35 (44,9) 78 (53,1)

Cinsiyet 0,720
Erkek 6 (52,2) 33(47,8) 69 (46,9)
Evet (69) 18 (31) 58 (39,7)

Asi hakkinda bilgi alma2 0,003
Hayir 9 (44,3) 49 (55,7) 88 (60,3)
Evi 57 (53,8) 49 (46,2) 106 (72,1)

Medeni durum 0,990
Bekar 22 (53,7) 19 (46,3) 1(27,9)

. ilkokul alti 6 (43,2) 21 (56,8) 37 (25,2)

Ogrenim durumu - 0,139
ilkokul ve dsti 63 (57,3) 47 (42,7) 110 (74,8)
Kira 0 (50,0) 10 (50,0) 20 (13,6)

Ev durumu —— 0,718
Ailesine ait 69 (54,3) 58 (45,7) 127 (86,4)
Yalniz 9 (47,4) 10 (52,6) 19 (12,9)

Birlikte yasama - 0,550
Yalniz degil 70 (54,7) 58 (45,3) 128 (87,1)
<4 72 (54,1) 61 (45,9) 133 (90,5)

Ailedeki kisi sayisi 0,768
>4 7 (50,0) 7 (50,0) 14.(9,5)
SGK 77 (56,6) 59 (43,4) 136 (95,8)

Saghk giivencesiP - 0,406
Yesil kart 2 (33,3) 4 (66,7) 6 (4,2)
Yetersiz 16 (47,1) 18 (52,9) 34 (23,1)

Algilanan gelir durumu - 0,373
Yeterli 3 (55,8) 50 (44,2) 113 (76,9)
igmiyor 73 (54,1) 62 (45,9) 135 (91,8)

Sigarac — 0,786
Igiyor 6 (50) 6 (50) 2(8,2)
Kullanmiyor 77 (55) 63 (45) 140 (95,2)

Alkolc 0,250
Kullaniyor 2 (28,6) 5(71,4) 7 (4,8)
Yok 3(18,8) 13 (81,3) 16 (10,9)

Kronik hastalik 0,003
Var 6 (58) 55 (42) 131 (89,1)

Toplam 79 (53,7) 68 (46,3) 147 (100)

SGK: Sosyal Guvenlik Kurumu

*influenza, pnémokok, herpes zoster veya tetanoz asilarindan herhangi birini yaptirmis olanlar
aKatilimailarin bir saglk kurulusu ya da doktor tarafindan asilama hakkinda bilgi alip almadigi

bBy analize saglik giivencesi olmayan 5 kisi dahil edilmedi
<Onceki duruma bakilmaksizin, sigara veya alkol aliskanliginin devam edip etmedigi
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Tablo 2. Altmis bes yas ve iistii kisilerde influenza, pnémokok, herpes zoster veya tetanoz asilamasini etkileyen faktorleri iceren lojistik

regresyon analizi sonuclari

Bagimsiz Degiskenler B | sE. | Wald OR %95 GA P
. 65-74 yas Referans
a
: =75 yas [0941  [o385 | 5,992 2,56 | 1,205,44 0,014

Evet Referans

Asi hakkinda bilgi alma
Hayir |0908  [0376 | 5,832 2,48 [ 1,195,18 0,016
Var Referans

Kronik hastalik
Yok [1.841 [ 0,700 6,919 6,30 | 1,60-24,85 | 0,009

R2=0,150 (Cox & Snell) 0,201 (Nagelkerke), 2 =23,757, p=0,000
B: Beta katsayisi, SE: Standart hata, OR: Odds orani, GA: Given araligi

Tablo 3. Kisilerin kronik hastalik tanilarinin sistemlere gore
dagilimi

Sayi Yiizde
Kalp-damar sistemi hastalig 171 52,6
Endokrin sistem hastalig 77 23,7
Solunum sistemi hastaligi 33 10,2
Urogenital sistem hastaligi 30 9,2
Kas-iskelet sistemi hastalig 2,2
Sindirim sistemi hastaligi 4 1,2
Sinir sistemi hastaligi 0,9
Toplam 325 100,0

Tablo 4. Altmis bes yas ve listii kisilerde influenza, pnomokok,
herpes zoster ve tetanoz asilarinin bilinmesi ve bu asilan
yaptirmis olma oranlan

Sayi (%)
. 5 Evet 83 (56,5)
Influenza asisi (kendiliginden)
Hayir 64 (43,5)
. Evet 119 (81,0)
Infuluenza asisi (okundugunda)
Hayir 28 (19,0)
. Evet 46 (31,3)
Influenza asis1 yaptirmis olma
Hayir 101 (68,7)
i Evet 8 (5,4)
Herpes zoster (kendiliginden)
Hayir 139 (94,6)
. Evet 78 (53,1)
Herpes zoster (okundugunda)
Hayir 69 (46,9)
Evet 4(2,7)
Herpes zoster asisi yaptirmis olma
Hayir 143 (97,3)
. _ Evet 13 (8,8)
Pnoémokok asisi (kendiliginden)
Hayir 134 (91,2)
. . Evet 86 (58,5)
Pnémokok asisi (okundugunda)
Hayir 61 (41,5)
. Evet 13 (8.8)
Pnémokok asisi yaptirmis olma
Hayir 134 (91,2)
Evet 48 (32,7)
Tetanoz asisi yaptirmis olma
Hayir 99 (67,3)
Toplam 147 (100)
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Arastirmamizdaki yasllar, son 3 ay icinde %85,7
oraninda aile saglgr merkezine (ASM), %81,6 oraninda
Universite  hastanesine, %61,9 oraninda  devlet
hastanesine, %714,3 oraninda 0©zel hastaneye veya
muayenehaneye basvurdugunu, %8,8 oraninda 112 acil
saglk hizmetlerinden, %4,1 oraninda ise evde saglk
hizmetlerinden faydalandigini belirtti. Hastalarin %27,2’si
son 3 ay icinde hastanede yatarak tedavi hizmeti aldigin
ifade etti.

Tartigma

Arastirmamiza katilan 147 vyaslinin, influenza,
pndmokok, herpes zoster ve tetanoz asilarindan en az
birini yaptirma orani %53,7 idi. Erdogdu ve ark.'nin (23)
Turkiye'nin kuzeydogusunda yer alan TRA2 bdlgesinde
(Kars, Agri, 1gdir, Ardahan) 65 yas ve Uzeri kisilerle yapmis
oldugu calismada; influenza, pnémokok ve herpes zoster
asilarindan en az birini yaptirma ylizdesi %12,5 idi. Bal ve
ark.’'nin (24) Mersin’de yapmis oldugu calismada, 65 yas
ve Uizeri kisilerin asi yaptirma orani %30,4 idi. istanbul'da
Uzuner ve ark.’'nin (25) 18 yas Ustl eriskinlerle yapmis
oldugu calismada, katiimcilarin %57,9'u hayatinda en az
1 kez eriskin asisi yaptirdigini belirtti. Antalya’da Asik’in
(26) eriskinlerle yapmis oldugu bir ¢alismada ise en az bir
eriskin donem asisini yaptirmis olanlarin orani %59'du.
Avrupa‘da 24 Ulkenin sonuglarini iceren buytk dlcekli
cok merkezli ADVICE arastirmasinda ise, asl yaptirma
orani medyan degeri %44,7 (minimum: %1, maksimum:
%77,4) olarak bildirilmistir. Bu arastirmaya gore asilama
oranlarinin en ylksek oldugu Avrupa Ulkeleri Hollanda ve
Birlesik Krallik'tir (27). Calismamizdaki asilama oranlari
da literatlr ile benzer sonuclar gostermektedir.

Arastirmamizda kronik hastaligi olan 131 kisi vardi
ve bu Kkisilere ait 325 taninin yarisi kalp damar sistemi
hastaliklarina (%52,6) aitti; bunu da sirasiyla endokrin
sistem hastaliklari (%23,7), solunum sistemi hastaliklari
(%10,2) ve Urogenital sistem hastaliklari (%9,2) izledi. Bal
ve ark.’nin (24) Mersin'de 65 yas ve Ustl kisilerle yaptigi
calismada ise kalp damar sistemi hastaliklar (%82,6),
endokrin sistem hastaliklari (%46,3), solunum sistemi
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hastaliklari (%10,9) ve kas-iskelet sistemi hastaliklari
(%10,0) oraninda bulunmus ve bizim arastirmamizdakiyle
benzer bir siralama gostermistir.

Arastirmamizda asi yaptiran ve yaptirmayan gruplar
arasinda kronik hastalik varligi acisindan istatistiksel olarak
anlamli fark saptandi (p=0,003). Kronik hastaligi olmayan
grupta asllanmama, kronik hastaligi olan gruba gére 6,3
kat daha fazlaydi (p=0,009). Kronik hastaligi olanlarin
asl yaptirma orani %58; kronik hastaligi olmayanlarin asi
yaptirma orani %18,8'di. Bu durumun, kronik hastaligi
olmayan yaslilarin asilar ile ilgili yeterince bilgilendirilmemesi
ile ve bu Kkisilerin kendini saglikli gordigi icin as
yaptirmamasi ile ilgili olabilecegi dislnulda. Bal ve ark.'nin
(24) 65 yas ve Uzeri kisilerle yaptigi calismada kronik
hastaligi olanlarin %81'i asilarini yaptirdigini belirtmisti.
Gorska-Ciebiada ve ark.'nin (28) Polonya'da diyabetli
yasllarla yapmis oldugu calismada komorbidite sayis;
influenza asisini [Odds orani (OR)=1,351, p=0,004] ve
pndmokok asisini (OR=2,778, p=0,000) yaptirma Uzerinde
etkili bulunmustur (28).

Arastirmamizda asl yaptiran ve yaptirmayan gruplarin
yas gruplarl arasinda istatistiksel olarak anlamli fark
saptandi (p=0,003). Yetmis bes yas ve Uzeri grupta
asllanmama, 65-74 yas grubuna gore 2,56 kat daha
fazlaydi (p=0,014). Bal ve Borekci'nin (24) yaptid
calismada da yas gruplari ile asi yaptirma durumu
arasinda anlamli fark vardi (p=0,001). Ancak Erdogdu
ve Catak'in (23) ve Vural ve ark.'nin (29) yaptid
calismalarda asilanma durumu ile yas gruplari arasinda
istatistiksel olarak anlaml fark bulunmamisti. Yapilan
calismalarda 75 yas ve Uzeri bireylerin hem aile hekimine
hem de acil servise basvurularinin 65-74 yas grubuna
gore daha az oldugu, bu yas grubunda artan yasla
birlikte kronik hastalik sayisinin ve yataga bagmliligin
arttigr gosterilmistir (30,31). Arastirmamizda 75 vyas
ve Ustl bireylerin asi yaptirmama oranlarinin 65-74 yas
grubuna gore ylksek olmasinin; bu yas grubunun saghk
hizmeti almak icin hastaneye veya aile hekimine daha
az basvurmalari ve yasla birlikte artan yataga bagimlilik
oranlariyla iliskili olabilecedi distnulda.

Tablo 5. Doktorlan tarafindan influenza, pnémokok, herpes
zoster ve tetanoz asilari Onerilse asi yaptirmak istemeyen
kisilerin orani asi yaptirmama nedenleri

Cevaplar Sayi (%)
istemiyorum 9/147 (6,12)
Zararl oldugunu dustnlyorum 5/147 (3,40)
Neden belirtmedi 2/147 (1,36)
Cok hastaligim oldugu icin istemiyorum 1/147 (0,68)
Doktora gitmek istemiyorum 1/147 (0,68)
Sikayetim olmadigi icin distinmuéyorum 1/147 (0,68)
Toplam sayi (%) 19/147 (12,92)
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Arastirmamizda, daha 6nceden saglik kurulusundan
ya da doktordan asilama hakkinda bilgi alanlarin orani
%39,7 idi. Asl yaptiran ve yaptirmayan gruplarin asi
hakkinda bilgi alma durumlari arasinda istatistiksel
olarak anlamli fark saptandi (p=0,003). Asi hakkinda
bir saglik kurulusundan ya da doktordan bilgi almamis
olan kisilerde asilanmama, bilgi almis olanlara gore
2,48 kat daha fazlaydi (p=0,014). Erdogdu ve Catak’in
(23) yapmis oldugu calismada asi hakkinda bilgi alma
orani %5,5ti. Bilgi almamis olanlarda asilanmama, bilgi
almis olanlara gore 6,6 kat daha fazla bulunmustur
(p=0,001). Bu sonug arastirmamizi destekler niteliktedir.
Asik’in (26) yaptigi calismada asilama hakkinda doktor/
eczacl tarafindan bilgilendirilmis olma orani %27 idi.
Ancak bu calismada asilama durumu ile bilgi alma
durumu arasinda anlamli fark saptanmamisti (p>0,05).
Arastirmamizdaki katiimcilarin bilgi almis olma oranlari
bu calismalardaki oranlara gére daha yuksektir.

Arastirmamizda katilimcilarin influenza, pndmokok
ve herpes zoster asilarini bilme oranlari sirasiyla %586,5,
%8,8 ve %5,4 olarak; tetanoz, influenza, pnémokok ve
herpes zoster asisini yaptirma oranlar sirasiyla %32,7,
%31,3, %8,8 ve %2,7 olarak bulundu. Unal ve ark.'nin
(32) Denizli'de yaptigi, 80.047 kisiye ait asilanma
verilerinin incelendigi calismaya goére son 5 vyilda
yash populasyonun sadece %11,6'si pnédmokok asisi
olmustu. Erer ve ark.'nin (33) izmir'de kronik obstriiktif
akciger hastaligr tanili hastalarla yaptigr calismada
influenza ve pndmokok asilarini bilme oranlari %49 ve
%12; bu asilarl yaptirma oranlari ise %40 ve %10’dur.
Asik’in (26) Antalya’da eriskin asilamalarini arastirdigi
calismada en fazla bilinen asi influenza (%32); en fazla
yapilan asl ise tetanoz asisi (%45,7) olmustur. Doherty
ve ark'nin (34) ABD'de yaptigi calismaya gore 65 yas
ve Uzeri kisilerin influenza asisi yaptirma orani %67,
tetanoz ve pndmokok asilama oranlart %55-60; 60 yas
ve Uzeri herpes zoster asl yaptirma orani ise %24'tl
ve bu oranlar dusuk olarak yorumlanmisti. Bu calisma
sonuclarina kiyasla dlkemizdeki asilama oranlari ABD'ye
gore oldukga disuktir. Calismamizdaki asilama oranlari
Turkiye'de yapilan diger calisma sonuclariyla benzerlik
gosterse de, bu durum ulkece 65 yas ve Uzeri kisilerde
asilanma diizeyimizin dustk oldugunu géstermektedir.

Arastirmamizda  doktoru dnerse de asllar
yaptirmayacagini  belirten 19 vyash (%12,9) vardi.
Neden olarak ise en sik verilen yanitlar “Asi yaptirmak
istemiyorum” (%6,12) ve "“Asinin zararli oldugunu
distniyorum” (%3,40) olmustur. Erdogdu ve Catak’in
(23) yaptigi calismada en sik neden “yan etki korkusu”
(%6,3) ve “saglikli oldugum icin asl yaptirmayi
disinmuyorum” (%5,5) olarak belirtilmistir. Bal ve
Borekci'nin (24) yaptidi calismada ise asl yaptirmayan
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kisiler, en sik asi hakkinda bilgisi olmadigdi icin (%69,1)
ve asinin gerekli oldugunu disinmedidi icin (%24,3)
asl yaptirmadigini ifade etmistir. Uzuner ve ark.'nin
(25) yaptigi calismada ise kisilere eksik asilari varsa
neden yaptirmadigi sorulmus ve katilimcilarin %47,1°i
konu hakkinda bilgilendirilmedigini, %43,2'si ise asilari
yaptirmaya gerek duymadigini belirtmistir. Tdm bu
yanitlar kisilerin asilar ve asilama hakkinda yeterince
bilgi sahibi olmadigini gdstermektedir. Saglik calisanlar
tarafindan bu asilarin dnerilmesi ve kisilerin bu asilar
hakkinda bilgilendirilmesi; eriskin asilamalari konusunda
ciddi 6nem tasimaktadir. Bes Avrupa ulkesinde 12.036
kisiyle yapilan influenza asilamasinin sorgulandidi bir
calismada aile hekimi ya da hemsire gibi bir saglik
calisaninin aslyl dnermesinin influenza asilamasinda
en 6nemli tesvik edici faktor oldugu ortaya konmustur
(35).
Calismanin Kisithliklan

Calismamizin kisithligi, calismanin tek merkezli olmasi
ve drneklem sayisinin kiglk olmasidir.

Sonug¢

Kisilere yonelik koruyucu saglk hizmetlerinin
sunumunda birinci basamak saglik hizmetleri dnemli
yer tutmaktadir. Aile hekimleri, sadece kendisine
kayith kisilere hizmet sundugu icin hastalarini daha iyi
tanima olanadl vardir. Bu durum da hizmet kalitesini
ve verimliligini olumlu yonde etkilemektedir (36).
Arastirmamizdaki yashlarin %85,7'si son 3 ay icinde
ASM'ye  basvurmustu.  ASM’ler  calismamizdaki
yashlarin son 3 ay icinde en ytksek oranda basvurdugu
saghk kurulusu olmustur. Asilama konusunda saglk
calisanlarinin verdigi bilginin asi yaptirma Uzerindeki
etkisi dUsundldagiande yashlarin en c¢cok basvuru
yaptigi aile hekimlerinin koruyucu saglik hizmetlerinin
sunumundaki roll bir kez daha ortaya cikmaktadir. Bu
amacla aile hekimleri kendisine yapilan her basvuruyu
asllama icin yakalanmis bir firsat olarak goérmelidir.
Unal ve ark.'nin (32) Denizli'de yapmis oldugu bir
calismada aile hekimlerine asilama ile ilgili verilen
editimin pnémokok asilama oranlari Uzerindeki etkisi
degerlendirilmistir ve egitim dncesinde yasllarda %11,6
olan pnémokok asilanma orani %47,9 artis gostererek
egitim sonrasi 8. ayda %59,5’e ulasmistir. Buna gore aile
hekimleri basta olmak Uzere tim saglik calisanlarina;
asl ile oOnlenebilir hastaliklarin  epidemiyolojisi  ve
immUnopatogenezi, asilarin etkileri, olasi yan etkileri ve
Onerilen asllamanin optimal zamanlamasi gibi konulari
iceren egitimler verilmesi onerilmekte ve bu egitimlerle
yasllarda asilama oranlarinin artirilmasi beklenmektedir.
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Abstract

0z

Aim: The aim of this study is to investigate the pure rate of
rehospitalisation in stroke patients hospitalised for rehabilitation
purpose only.

Methods: Patients hospitalised according to International
Statistical Classification of Diseases and Related Health Problems
10 (ICD 10) code with the following conditions are included in
the study: flaccid hemiplegia (G81.0), spastic hemiplegia (G81.1),
hemiplegia unspecified (G81.9). The study is conducted with
two groups: patients hospitalised once (n=290) and patients re-
hospitalised for stroke rehabilitation purposes (n=38).

Results: The mean stroke duration is 12.3+23.5 months. The rate
of rehospitalisation is 11.6%. The mean length of hospital stay
is 41.4+22.1 days in the hospitalised once group and 40.0+20.1
days in the rehospitalisation group. There are no significant
differences between the re-hospitalised and hospitalised once
groups in stroke duration, length of hospital stay, Brunnstrom
recovery stages for the upper and lower extremities, functional
ambulation score and vitamin B12 and D levels.

Conclusion: The pure rehospitalisation rate is unknown due
to the many different comorbid diseases included in the
rehospitalisation rate for stroke patients. Our study provides the
rate of rehospitalisation for rehabilitation purposes only. Indeed,
the rehospitalisation rate is low in stroke patients hospitalised for
rehabilitation purposes only.

Keywords: Stroke, hospitalization, rehabilitation

Amag: Bu calismanin amaci, sadece rehabilitasyon amaciyla
hastaneye yatirilan inmeli hastalarin yeniden hastaneye yatis
oranlarini arastirmakti.

Yéntemler: Hastaliklarin ve ilgili Saglik Sorunlarinin Uluslararasi
istatistiksel Siniflamasi 10 (ICD 10) koduna gére flaksid hemipleji
(G81.0), spastik hemipleji (G81.1) ve hemipleji tanimlanmamis
(G81.9) tanisi ile hastanemize yatirilan hastalar calismaya dabhil
edildi. Calismaya alinan hastalar iki gruba ayrildi; birinci grup
rehabilitasyon icin sadece bir kez hastaneye yatirilan hastalari
(n=290), diger grup ise ayni hastalardan rehabilitasyon amaciyla
yeniden hastaneye yatirilan hastalari (n=38) icermekteydi.

Bulgular: Hastalarin inmeden sonra gecen siresi ortalama
12,3+23,5 aydi. Yeniden yatis orani %11,6 idi. Hastanede kalis
sresi sadece bir kez hastaneye vyatirilan grupta 41,4+22,1
gun, yeniden yatis grubunda ise 40,0+20,1 gin idi. Ortalama
inme slresi, hastanede yatis slresi, Brunnstrom’un Ust ve alt
ekstremite skoru, fonksiyonel ambdlasyon skoru, B12 vitamini ve
D vitamini dizeyleri arasinda anlamli fark yoktu.

Sonug: Literatrde inme hastalarinda yeniden yatis oranlari
degerlendirilirken komorbid hastaliklar nedeni ile olan yatislar
da bu orana dahil edildiginden sadece rehabilitasyon icin gercek
yeniden yatis oranlar bilinmemektedir. Yalnizca rehabilitasyon
amaciyla hastaneye yatirilan inme hastalarinda rehabilitasyon
nedenli yeniden hastaneye yatis orani daha disiik bulunmustur.

Anahtar Sézciikler: inme, hospitalizasyon, rehabilitasyon

Address for Correspondence/Yazisma Adresi: Tugba Aydin, istanbul Physical Medicine and
Rehabilitation Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation,

istanbul, Turkey
E-mail: drtugbaaydin@gmail.com ORCID: orcid.org/0000-0002-0298-1485

Received/Gelis Tarihi: 06 October 2020 Accepted/Kabul Tarihi: 07 October 2020

~ “Copyright 2020 by The Medical Bulletin of

Istanbul Haseki Training and Research Hospital

The Medical Bulletin of Haseki published by Galenos Yayinevi.
“Telif Hakki 2020 Istanbul Haseki Egitim ve Arastirma Hastanesi
Haseki Tip Bllteni, Galenos Yayinevi tarafindan yayinlanmistir.


https://orcid.org/0000-0002-0298-1485
https://orcid.org/0000-0002-3937-9973
https://orcid.org/0000-0002-2528-2863

Aydin et al. Stroke Patients Requiring Re-hospitalisation for Rehabilitation

Introduction

Each year, approximately fifteen million people suffer
stroke worldwide. Of these, approximately five million
die and another five million require rehabilitation due
to morbidity and disability. Considering the social and
economic burden associated with stroke, the aim of
rehabilitation should be decreasing disability and it should,
moreover, be cost-effective (1).

Length of hospital stay for post-stroke rehabilitation
varies from country to country, and it is affected by
various factors, such as stroke severity, patient age, patient
functional capacity, comorbid disease, rehabilitation
success and healthcare funding. The average reported
rehabilitation length of hospital stay is 17 days in the
United States, 35 days in Canada and 75 days in England.
Indeed, the length of hospital stay for stroke rehabilitation
is generally quite long and expensive compared with other
non-stroke diseases (2).

The rehospitalisation rate in patients who have
experienced stroke varies from 20% to 27% in
epidemiological studies (3). The cause of re-hospitalisation
for patients suffering stroke is related to a number of other
factors, such as respiratory tract infections and electrolyte
disorders (3). Overall, 13% of all treatment costs are due
to rehospitalisation in stroke patients (4), and the leading
cause of re-hospitalisation is early discharge from hospital
(2,5). In the existing literature, the rehospitalisation rate
includes stroke-rehabilitation purposes as well as other
comorbid diseases. Accordingly, the aim of this study is
to investigate stroke patients re-hospitalised for stroke
rehabilitation only.

Methods

Ethical approval of the Ethics Committee of the Bakirkdy
Dr. Sadi Konuk Training and Research Hospital (number:
2018-449) was granted. This was a retrospective descriptive
study. The unique protocol IDs were IstPMRTRH-449 and
NCT03927469, which were obtained from ClinicalTrials.
gov. According to International Statistical Classification of
Diseases and Related Health Problems 10 (ICD 10) code, the
patients included in the study were hospitalised between
January 2015 and January 2019 due to hemiplegia (G81),
flaccid hemiplegia (G81.0), spastic hemiplegia (G81.1)
and hemiplegia unspecified (G81.9). The patients were
selected by scanning the hospital database.

Overall, three hundred eight stroke patients who had no
traumatic injury, no intracranial cancer and no intracranial
surgery were included in the study. The first group, called
the 'no rehospitalisation group’, included patients who
were hospitalised only once. The second group, called the
‘rehospitalisation group’, included 38 patients who were
re-hospitalised for stroke rehabilitation only. The following
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factors were evaluated: age, sex, hemiplegia aetiology,
season of admission, hemiplegia duration, 25(OH)
vitamin D levels, vitamin B12 levels, Brunnstrom recovery
stages (upper extremity, lower extremity and hand) and
Functional Ambulation Classification (FAC).

In particular, Brunnstrom’s staging was used to evaluate
the motor development of stroke patients in six stages.
The flask phase without the any voluntary movement was
stage 1, whereas the presence of isolated movements was
stage six (6). FAC is defined in five stages according to the
basic motor skills required for functional ambulation. FAC
stage 0 is used to indicate non-functional ambulation and
stage 5 is used to indicate independent walking at each
speed and on ground (7).

Statistical Analysis

The mean, standard deviation, median, range,
frequency and ratio values were used in the descriptive
statistics of the data. The Kolmogorov-Smirnov test was
used to evaluate the distribution of the variables. The
Mann-Whitney U test was used to analyse the quantitative
independent data, and the chi-square test was used in the
analysis of qualitative independent data. In addition, the
Wilcoxon test was used in the analysis of quantitative
dependent data. Spearman’s correlation coefficient was
used to identify correlative relationships. The Statistical
Package for the Social Sciences version 22.0 software was
also used in the analysis.

Results

Statistical analysis was conducted with a total of 328
patients. The mean age of the patients was 65.2+12.9
years. Of these patients, 35.1% (n=115) were female and
64.9% (n=213) were male. The mean stroke duration
was 12.3+23.5 months. Overall, 17.1% (n=56) of the
patients had haemorrhagic stroke and 82.9% (n=272) had
ischaemic stroke. The no re-hospitalisation group included
290 (88.4%). The re-hospitalisation group included 38
patients (11.6%). The mean of 25(OH) vitamin D level was
16.8+14.1 ng/mL and the mean of vitamin B12 level was
398.1+276 pg/mL (Table 1).

Age, sex, stroke duration, seasonal distribution and
stroke aetiology were statistically similar between the no
rehospitalisation group and the rehospitalisation group
(p>0.05). The mean length of hospital-stay was 41.4+22.1
days in the no rehospitalisation group and 40.0 + 20.1
days in the rehospitalisation group (Table 2).

Brunnstrom upper extremity scores, lower extremity
scores and hand scores increased significantly in both
groups upon discharge (p<0.05). Indeed, there were no
significant differences in Brunnstrom upper and lower
extremity scores between the groups at admission and
discharge (p>0.05). In addition, there were no significant
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differences between the groups for Brunnstrom hand
scores during admission (p>0.05). However, Brunnstrom
hand scores at discharge were significantly lower in
the rehospitalisation group compared with the no
rehospitalisation group (p<0.05) (Table 2).

There was no significant difference in FAC scores at
admission and discharge between the groups (p>0.05).
FAC scores increased significantly in both groups upon
discharge compared with admission scores (p<0.05) (Table
2). There was no significant difference in vitamin B12 and
vitamin D levels between the groups (p>0.05) (Table 2).

There was no significant correlation between stroke
duration and 25(OH) vitamin D levels, lower extremity
Brunnstrom scores and FAC scores (p>0.05). A significant
negative correlation was observed between the duration
of hemiplegia and vitamin B12 levels (p<0.05). There was
a significant positive correlation between stroke duration
and Brunnstrom upper extremity scores and hand scores
(p<0.05). A significant positive correlation was observed
between vitamin B 12 and 25(OH) vitamin D levels
(p<0.05). There was no significant correlation between
25(0OH) vitamin D and FAC and Brunnstrom hand, upper
and lower extremity scores (p>0.05) (Table 3).

Discussion

The length of hospital-stay is longer, more expensive
and mortality rate is higher in stroke patients than in those
with other medical diagnoses. In addition, stroke patients
have higher rehospitalisation rate than patients with other
diseases (8). Unfortunately, relatively few studies exist
about rehospitalisation rates in stroke patients (9,10),
and the studies that do exist are not restricted to stroke,
but, rather, include other comorbid diseases, such as
diabetes and pneumonia. In other words, the number

of studies investigating the rates of re-hospitalisation for
strictly rehabilitation purposes is limited. Accordingly, we
designed this study to understand the factors related to
rehospitalisation for rehabilitation only.

In the literature, the incidence of stroke is higher in
men than in women, which is consistent with our study
since 64.9% of patients were male. In our study, ischaemic
strokes accounted for 82% of cases (32% large vessel
occlusion/infarction, 32% embolism and 18% small vessel
occlusion) and haemorrhagic strokes accounted for 18%
(11% intracerebral haemorrhage and 7% subarachnoid
haemorrhage) (11,12). Indeed, the ischaemic/haemorrhagic
rates are similar to those in the literature.

In the literature, the rate of rehospitalisation of stroke
patients varies depending on age, time since discharge,
stroke severity and impairment type. In a study by
Johansen et al. (13), stroke patients were examined over a
year. Here in, re-hospitalisation rates including all comorbid
diseases were found to be between 25% and 37%
(13). In a study by Tseng and Lin (14), 49.5% of stroke
patients were re-hospitalised within one year for stroke
and other comorbid diseases. The rate of rehospitalisation
in our study was relatively low at 11.6%, which can be
attributed to the acceptance of patients who were eligible
for only rehabilitation. In other words, patients with other
life-threatening diseases, such as acute stroke, cardiac
problems, electrolyte disorders and pneumonia, were not
accepted for rehabilitation in our study.

Ottenbacher et al. (3) examined 80-180 days’ worth
of data of 15,992 stroke patients after discharge, finding
no relationship between gender and age with regard to
the rehospitalisation rate. We did not find any study that
compared stroke duration with re-hospitalisation rates in
the literature search. In our study, contrary to expectations,

Table 1. Descriptive data of the study
Min-max Median Mean * SD (n, %)
Age 16.0-90.0 65.0 65.2£12.9
Female - - 115+35.1
Sex
Male 213+64.9
i Right - - 152+46.3
Side
Left 176+53.7
Stroke duration (month) 1.0-165.0 3.0 12.3£23.5
. Haemorrhagic - - 56+17.1%
Etiology -
Ischemic 272+82.9%
o () - - 290+88.4%
Re-hospitalization
(+) 38+11.6%
25(OH) vitamin D (ng/mL) 3.0-70.0 13.0 16.8+14.1
Vitamin B12 (pg/mL) 7.0-2000.0 322.0 398.1+276.0
SD: Standard deviation, n: Number, min: Minimum, max: Maximum
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Table 2. Comparison of the no re-hospitalization and re-hospitalization groups

No re-hospitalization group Re-hospitalization group p
Mean + SD (n, %) Median Mean £ SD (n, %) Median
Age 65.2+13.1 65.0 65.5+11.3 65.0 0.951 m
Female 102+35.2% 13+34.2%
Sex 0.907 P2
Male 188+64.8% 25+65.8%
Stroke duration (month) 10.9+20.6 3.0 20.6+36.0 7.5 0.068 m
Duration of initial hospital stay (days) | 41.4+22.1 42.0 40.0+20.1 40.0 0.823 m
Spring 62+21.4% 8+21.1%
S Summer 68+23.4% 7+18.4% 7 2
Autumn 60+20.7% 7+18.4%
Winter 100+34.5% 16+42.1%
Haemorrhagic 52+17.9% 4+10.5%
Etiology 0.254 X2
Ischemic 238+82.1% 34+89.5%
Brunnstrom'’s upper extremity
Admission score 2.8+1.9 2.0 2.2+1.4 2.0 0.068 m
Discharge score 3.4+1.7 3.0 2.8+1.5 2.0 0.125 m
p 0.000wW 0.000wW
Brunnstrom'’s hand
Admission score 2.8+2.0 2.0 2.1+1.5 1.0 0.062 m
Discharge score 3.4+1.7 3.0 2.7+£1.5 2.0 0.041 m
p 0.000W 0.000W
Brunnstrom’s lower extremity
Admission score 3.1+1.7 3.0 2.9+1.6 3.0 0.671 m
Discharge score 3.8+1.5 4.0 3.6+1.5 3.0 0.426 m
p 0.000wW 0.000wW
FAC
Admission score 1.4+1.3 1.0 1.2+1.2 1.0 0.614 m
Discharge score 2.5+1.6 2.0 1.9+1.2 2.0 0.084 m
p 0.000wW 0.000wW
25(OH) vitamin D (ng/mL) 16.9+14.3 13.0 15.9+13.4 10.0 0.622 m
Vitamin B 12 (pg/mL) 398.3+284.8 320.0 396.9+216.8 325.0 0.619 m
MMann-Whitney U test, x2 Chi-squared test, WWilcoxon test, FAC: Functional ambulation classification, SD: Standard deviation, n: Number
Table 3. Correlation of data, admission scores, and levels
Stroke duration Vitamin B12 | Vitamin D Brunnstrom’§ Brunnstrom’s Brunnstrom’§ FAC
(months) upper extremity hand lower extremity
Stroke duration r - -0.174 0.018 0.153 0.159 -0.002 0.101
(months) p |- 0.022 0.807 0.034 0.028 0.980 0.207
y—— r - 0.163 -0.039 -0.187 -0.113 -0.082
p - 0.029 0.609 0.613 0.135 0.320
25(OH) vitamin D r - -0.084 -0.081 0.118 -0.068
p 0.256 0.273 0.111 0.395

Spearman correlation, FAC: Functional ambulation classification
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stroke duration was not statistically significant for the no
rehospitalisation group and re-hospitalisation group.

Ottenbacher et al. (3) considered the most important
factor in the rehospitalisation of patients to be a short initial
hospital stay (25.3+14.7 days). In contrast to Ottenbacher
et al.’s study (3), the length of initial hospital-stay for
our patients was long in the re-hospitalisation group
(40.0£20.1 days). In addition, no significant differences
were identified between the no rehospitalisation group
and the re-hospitalisation group, suggesting that a long
initial hospital stay upon admission does not positively
affect the rehospitalisation rate.

In another study by Ottenbacher et al. (15), stroke
patients were examined for rehospitalisation rate for
three months, finding that stroke aetiology (haemorrhagic
and ischaemic) is not a significant variable in the
rehospitalisation rate, which is consistent with the findings
of our study.

In our study, the upper-extremity motor levels, lower-
extremity motor levels and ambulation levels increased
significantly in both groups after rehabilitation. However,
hand-motor healing was lower in the rehospitalisation
group compared with the no re-hospitalisation group.
In addition, hand recovery was lower in patients with
hand paralysis and no measurable grasp strength in the
fourth week (12). Although there was no statistically
significant difference in the stroke duration, long
hemiplegia duration resulted in less hand healing in the
re-hospitalisation group. In our study, the mean duration
of hemiplegia was 20 months in the re-hospitalisation
group. Indeed, it was important to be careful when
planning hand rehabilitation during admission for the
re-hospitalisation group, because hand-rehabilitation
healing was minimal in our study.

The low functional status of patients has been
shown to be the most important factor in increased
rehospitalisation rates with respect to studies investigating
rehospitalisation causes (15,16). Functional ambulation
status was investigated using the Functional Ambulation
Categories (FAC) scale in our study. Indeed, the functional
ambulation levels of the patients were not statistically
significant between the two groups; however, there
was a significant improvement after rehabilitation when
compared with the initial scores.

In studies investigating low 25(OH) vitamin D levels
in stroke patients, low levels were associated with an
increased risk of hip fracture, cardiovascular disease and
sarcopenia (among others) (17,18). In our study, the
average value of the 25(0OH) vitamin D levels was 16.8
ng/mL, constituting a deficiency level for both groups.
Indeed, the majority of researchers agree that a 25(0OH)
vitamin D level above 30 ng/mL (75 nmol/L) is sufficient,
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between 20 and 30 ng/mL (50-75 nmol/L) is insufficient,
and below 20 ng/mL (50 nmol/L) is deficient (19,20).
We found no significant differences in the 25(OH)
vitamin D levels between the no re-hospitalisation and re-
hospitalisation groups. Moreover, levels of 25(0OH) vitamin
D were not associated with the season of hospitalisation,
which can be explained by low ambulation scores (mean
FAC score was 1 in the no rehospitalisation group),
indicating that the patients were dependent on other
people for mobility and, therefore, mostly resided in non-
solar closed areas.

In the literature, high serum vitamin B12 levels in
hemiplegia patients have been associated with optimal
functional outcomes (16). Indeed, many studies have
reported that vitamin B12 deficiency increases the risk
of stroke (17,18). Generally, vitamin B12 levels higher
than 400 pg/mL are classified as sufficient, between
150-399 pg/mL as insufficient and below 150 pg/mL as
deficient (21). The mean vitamin B12 level in our patients
was 398.1 pg/mL. Moreover, we found no significant
difference between the no rehospitalisation group and the
rehospitalisation group.

Although 25(0OH) vitamin D level was found to be low
in our study, this situation was not associated with stroke
duration. Indeed, 40% of stroke patients experienced
dysphagia and 16% experienced malnutrition (22,23). This
information explains the negative correlation between
vitamin B12 levels and stroke duration, which can be
attributed to malnutrition.

In our study, the Brunnstrom upper extremity and hand
scores had positive correlations with stroke duration. This
situation can be explained by motor-level rehabilitation,
which is worse in the acute period after stroke (12).

Study Limitations

Many comorbid diseases were included in the re-
hospitalisation rates in stroke patients in the literature.
The real rates of rehospitalisation are not well-known in
patients admitted for rehabilitation purposes only. Unlike
the literature, our study provides pure re-hospitalisation
rates for rehabilitation purposes only.

Conclusion

In the literature, pure re-hospitalisation rates
are unknown. Accordingly, in this study, pure re-
hospitalisation rates for rehabilitation purposes only are
examined. Indeed, the re-hospitalisation rate was low in
stroke patients who were hospitalised for rehabilitation
purposes only. Moreover, re-hospitalisation rates were
not associated with length of initial hospital-stay, stroke
duration and FAC.



Aydin et al. Stroke Patients Requiring Re-hospitalisation for Rehabilitation

Authorship Contributions
Concept: EN.K., Design: EN.K., TA., Data Collection

or Processing: TA., Analysis or Interpretation: EN.K., TA,
M.C., Literature Search: TA., M.C., Writing: TA.

Conflict of Interest: This study was conducted as

a master’s thesis. The authors confirm that this article’s
content has no conflicts of interest.

Financial Disclosure: The authors declared that this

study received no financial support.

10.

References

Lo K, Stephenson M, Lockwood C. The economic cost of
robotic rehabilitation for adult stroke patients: a systematic
review. JBI Database System Rev Implement Rep 2019;17:520-
47.

Grant C, Goldsmith CH, Anton HA. Inpatient stroke
rehabilitation lengths of stay in Canada derived from the
National Rehabilitation Reporting System, 2008 and 2009.
Arch Phys Med Rehabil 2014,95:74-8.

Ottenbacher KJ, Smith PM, lllig SB, Fiedler RC, Gonzales V,
Granger CV. Characteristics of persons rehospitalized after
stroke rehabilitation. Arch Phys Med Rehabil 2001;82:1367-
74.

Osberg JS, McGinnis GE, Dejong G, Seward ML, Germaine J.
Long-term utilization and charges among post-rehabilitation
stroke patients. Am J Phys Med Rehabil 1988;67:66-72.

Lohr KN, Schroeder SA. A strategy for quality assurance in
Medicare. N Engl J Med 1990;322:707-12.

Brunnstrom S. Motor testing procedures in hemiplegia: based
on sequential recovery stages. Phys Ther 1966,46:357-75.

Holden MK, Gill KM, Magliozzi MR, Nathan J, Piehl-Baker
L. Clinical gait assessment in the neurologically impaired:
reliability and meaningfulness. Phys Ther 1984;64:35-40.

Dossa A, Glickman ME, Berlowitz D. Association between
mental health conditions and rehospitalization, mortality,
and functional outcomes in patients with stroke following
inpatient rehabilitation. BMC Health Serv Res 2011;11:311.

Lakshminarayan K, Schissel C, Anderson DC, et al. Five-
year rehospitalization outcomes in a cohort of patients
with acute ischemic stroke: Medicare linkage study. Stroke
2011,;42:1556-62.

Sun Y, Lee SH, Heng BH, Chin VS. 5-year survival and
rehospitalization due to stroke recurrence among patients

427

11.

12.

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

with hemorrhagic or ischemic strokes in Singapore. BMC
Neurol 2013;13:133.

Turtzo LC, McCullough LD. Sex differences in stroke.
Cerebrovasc Dis 2008;26:462-74.

Nelson ML, McKellar KA, Yi J, et al. Stroke rehabilitation
evidence and comorbidity: a systematic scoping review of
randomized controlled trials. Top Stroke Rehabil 2017;24:374-
80.

. Johansen HL, Wielgosz AT, Nguyen K, Fry RN. Incidence,

comorbidity, case fatality and readmission of hospitalized
stroke patients in Canada. Can J Cardiol 2006;22:65-71.

Tseng MC, Lin HJ. Readmission after hospitalization for
stroke in Taiwan: results from a national sample. J Neurol Sci
2009;284:52-5.

Ottenbacher K, Graham J, Ottenbacher A, et al. Hospital
readmission in persons with stroke following postacute
inpatient rehabilitation. J Gerontol A Biol Sci Med Sci
2012;67:875-81.

Roberts PS, DiVita MA, Riggs RV, Niewczyk P Bergquist
B, Granger CV. Risk factors for discharge to an acute care
hospital from inpatient rehabilitation among stroke patients.
PM&R 2014,;6:50-5.

Sato Y, Asoh T, Kondo I, Satoh K. Vitamin D deficiency and
risk of hip fractures among disabled elderly stroke patients.
Am Heart Assoc 2001;32:1673-7.

Sato Y, Iwamoto J, Kanoko T, Satoh K. Low-dose vitamin D
prevents muscular atrophy and reduces falls and hip fractures
in women after stroke: a randomized controlled trial.
Cerebrovasc Dis 2005;20:187-92.

Artese HPC, Foz AM, de Sousa Rabelo M, et al. Periodontal
therapy and systemic inflammation in type 2 diabetes mellitus:
a meta-analysis. PLoS One 2015;10:e0128344.

Holick MF Vitamin D deficiency. N Engl J Med 2007;357:266-
81.

Langan RC, Goodbred Al. Vitamin B12 deficiency: recognition
and management. Am Fam Physician 2017;96:384-9.

Sabbouh T, Torbey MT. Malnutrition in stroke patients: risk
factors, assessment, and management. Neurocrit Care
2018;29:374-84.

Cohen DL, Roffe C, Beavan J, et al. Post-stroke dysphagia: a
review and design considerations for future trials. Int J Stroke
2016;11:399-411.



Original Article / Ozgiin Arastirma

DOI: 10.4274/haseki.galenos.2020.6378
Med Bull Haseki 2020;58:428-434
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Abstract

0z

Aim: The aim of this study was to investigate whether renal vein
variations had an effect on apparent diffusion coefficient (ADC)
values in diffusion magnetic resonance imaging (MRI).

Methods: Images of 958 patients who underwent MRI between
January 2017 and October 2018 were retrospectively evaluated
for renal vein variations based on the records obtained from the
image archive. Forty-six patients with renal vein variations and
thirty patients of similar age and gender as the control group
enrolled in the study. The ADC values of both kidneys were
measured at low-high b values.

Results: The ADC values in the left kidney were lower than in
the right kidney in both groups (2.04x103+ 0.22x103 mm?2/sec,
1.96x10-3+0.17x103 mm2/sec, for the renal vein variation group;
p=0.008 and 2.08x10-3+0.13x10-3 mm2/sec, 1.94x103+0.11x103
mm?2/sec, for the control group; p=0.0001). However, no significant
difference was found between the renal vein variation and control
groups in terms of the ADC values in both kidneys.

Conclusion: Renal vein variations had no effect on renal ADC
values in asymptomatic patients. Further studies can provide
additional information for symptomatic patient groups.

Keywords: Renal vein variations, diffusion magnetic resonance
imaging, ADC

Amac: Bu calismanin  amaci, renal ven varyasyonlarinin
difizyon adirlikli manyetik rezonans goérintilemede (MRG)
gorundr diflizyon katsayisina (GDK) etkisinin olup olmadigini
arastirmaktadir.

Yontemler: Ocak 2017 ile Ekim 2018 tarihleri arasinda abdominal
MRG c¢ekilmis 958 hastanin tetkikleri renal ven varyasyonlari
acisindan  hastane goruntl arsivinden retrospektif olarak
incelendi. Renal ven varyasyonu olan 46 hasta ve 30 hastadan
olusan kontrol grubunda yiksek ve distk b degerlerinde her iki
bobregin GDK degerleri dlctldi.

Bulgular: Renal ven varyasyonu olan grupta ve kontrol
grubunda sag ve sol bébrek GDK degerleri arasinda fark saptandi
[2,04x10-3+0,22x103 mm?2/sec, 1,96x10-3+0,17x10-3 mm2/sec;
p=0.008 (varyasyonu olan grupta sag ve sol bébrek, sirasiyla),
2,08x10-3+0,13x103 mm2/sec, 1,94x10-3+0,11x10-3 mm?2/sec;
p=0,0001, kontrol grubunda sag ve sol bdbrek, sirasiyla]. Sol
bobrek GDK degerleri her iki grupta da sag bdbrekten daha
dustktd. Her iki bobrek GDK degerleri renal ven varyasyonu
olan grupta ve kontrol grubunda benzerdi.

Sonug: Renal ven varyasyonu asemptomatik hastalarda bobrek
GDK degerleri Uzerinde herhangi etki gdstermemektedir.
Gelecekte semptomatik hasta gruplariyla yapilacak calismalar ek
bilgi verebilir.

Anahtar Sozciikler: Renal ven varyasyonlari, difiizyon manyetik
rezonans gorlntileme, GDK
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Introduction

Left renal vein and inferior vena cava variations are
relatively frequent compared to those of the right renal vein
due to the complexity of embryological development (1).
The most common left renal vein variations are observed
in the retroaortic and circumaortic renal veins. Renal vein
variations are generally asymptomatic and frequently
discovered incidentally (1,2). However, in some cases,
increased venous pressure due to compression between
the vertebrae and the aorta may cause symptoms, such as
left side pain, hematuria, and proteinuria (3,4). It has also
been reported that renal vein variations may be associated
with left-sided varicoceles, pelvic congestion syndrome,
dyspareunia, and dysmenorrhea (5,6). Recently, the
prevalence of incidentally detected renal vein variations
has increased due to the increased use of imaging
techniques.

Magnetic resonance imaging (MRI) can noninvasively
assess thekidney structure and functioninasingle screening
session. It is possible to evaluate the microstructure of the
kidney using diffusion-weighted imaging (DWI), which
evaluates the Brownian motion of water molecules in the
tissue and allows the quantification of motion based on the
apparent diffusion coefficient (ADC) (7,8). There are many
human studies concerning the use of DWI in diffuse renal
pathologies (9). There are also studies conducting DW MRI
in patients with acute renal failure, acute pyelonephritis,
acute graft dysfunction, polycystic disease, amyloidosis,
diabetes, various glomerulonephritis, obstruction, renal
artery stenosis, and other various etiologies (10). These
studies revealed changes in renal parenchyma, such as
edema and fibrosis using DW MRI and ADC values.

It is suggested that renal vein variations can cause
venous hypertension, which may also be responsible for
symptoms. If venous hypertension due to venous variation
causes changes in the kidney ADC values, this parameter
can be used in the diagnosis and follow-up of these
patients. In this study, we aimed to evaluate whether left
renal vein variations caused changes in the kidney ADC
values.

Methods

Study Subjects

Ethics committee approval was obtained from
Eskisehir Osmangazi University Faculty of Medicine (date:
27.11.2018, no: 25403353-050.99-E.128703) and the
study was conducted in accordance with the Declaration
of Helsinki. The study involved retrospective reevaluation
of the upper abdominal MRI recorded between January
2017 and October 2018, obtained from the hospital
image archive. Upper abdominal MRI performed in
patients with non-urinary system indications (chronic liver

parenchymal disease, focal lesion in liver parenchyma,
choledocholithiasis, adrenal lesion, pancreatic lesions, etc.)
were included in the study. Patients with renal dysfunction
and solitary kidneys, and those with images that could
not be evaluated for technical reasons (motion artefacts,
MRI without diffusion examination at an appropriate value
of b) were excluded from the study. As a result, the MRI
images of 958 patients, comprising 498 (52%) females
and 460 (48%) males were evaluated. The flowchart is
presented in Figure 1.

None of the patients had any urinary symptom or
pathological finding in urinalysis. Their serum urea and
creatinine values were also normal. The presence and
type (circumaortic, retroaortic) of left renal vein variations
were recorded. Thirty patients of similar age and gender
without renal vein variations were selected to form the
control group. Renal function values were normal in the
control group. The serum urea and creatinine values and
urine analysis were also within the normal range.

Magnetic Resonance Imaging

MRI was performed using a 3-Tesla (General Electric,
Milwaukee, WI) device. In all examinations, a 48-channel
body coil was used. T2-weighted axial and coronal plane
images, T1-weighted axial plane images, and diffusion-
weighted echo planar images (DW-EPI) were obtained in
each patient. The DW sections were obtained in the axial

MR images of 1792 patients

707 patients with urinary system
indications

1085 patients with non-urinary system
indications

127 patients (renal dysfunction
[n=75], solitary kidney [n=14],
inadequate imaging [n=38])

| MRI images of 958 patients

912 patients without renal vein
variations

46 patients (16 circumaortic, 30
retroaortic)

Figure 1. Recruitment schema of the participants
MR: Magnetic resonance
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plane using the DW-EPI sequence at low (b=0 s/mm2)
and high (b=1000 s/mm?2) gradient values without breath-
holding. The imaging parameters of the DW-EPI sequence
were as follows: TR/TE, 9231/64.1; slice thickness, 5
mm; field of view, 42 cm; and matrix size; 98x128. The
ADC value was automatically calculated by the device
simultaneously. To prevent bowel movements causing
artefacts, MRl was performed after four to six hours of
fasting. However, the patients were not given any anti-
spasmolytic.

Analysis of Images

The images of the patients with renal vein variations
and the control group were evaluated using the dedicated
workstation (GE, Advantage Workstation 4.3, USA) by
two radiologists (one experienced in abdominal imaging)
based on consensus. The T1-and T2-weighted images were
evaluated for focal kidney lesions. There was no solid renal
tumor in patients with renal vein variations. In patients
with simple cysts, the levels including the cysts were not
included in the measurement. The circular-shaped regions
of interest (ROI) with a diameter of 1 cm were placed
in the corticomedullary area in both renal parenchyma
(Figure 2, 3). Circular ROl was placed in three regions in
the upper, middle and lower sections of the posteromedial
of both kidneys. All measurements were undertaken by a
single radiologist experienced in abdominal imaging. The
measurements were performed twice, and the mean ADC
values were used for further evaluation. The diameter
of the left renal vein in both the control and renal vein
variation groups was measured by the same radiologist

Figure 2. ADC maps (b=1000 s/mm2) in of a 52-year-old male in
the control group. Regions of interest for the ADC measurements
of the right and left kidneys are indicated by white circles

ADC: Apparent diffusion coefficient

based on the midpoint between the abdominal aorta and
the left renal hilum in the axial plane (Figure 4, 5).

Statistical Analysis

SPSS software v.22.0 (Chicago, IL) was used for
statistical analysis. The Shapiro-Wilk test was used for
normality testing. Quantitative variables were shown as
arithmetic mean + standard deviation, and qualitative
variables as numbers and percentages. The right and
left kidney ADC values in both the control and renal vein
variation groups were compared using the Student's
t-test. The same test was used to compare the left renal
vein diameter between the two groups. The paired
samples t-test was used to investigate whether there

Figure 3. ADC maps (b=1000 s/mm2) of a 61-year-old male in
the renal vein variation group. Regions of interest for the ADC
measurements of the right and left kidneys are indicated by
white circles

ADC: Apparent diffusion coefficient

Figure 4. Measurement of the left renal vein diameter on the
axial plane images in a 45-year-old female in the control group
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was a difference in the right and left kidney ADC values
between the two groups.

Results

Left renal vein variations were found in 46 (4.80%) of
958 patients [circumaortic in 16 (Figure 6a and 6b) and
retroaortic in 30 (Figure 7)]. There were 24 women (age
range: 23-88 years; mean age: 58.1+14.6 years) and 22
men (age range: 30-92 years; mean age: 57.7+16.8 years)
with renal vein variations and 18 women (age range:
27-69 years; mean age: 56.2+13.6 years), 12 men (age
range: 34-77 years; mean age: 60.5+14.3 years) in the
control group. There was no difference in age between
the groups.

Table 1 presents the comparison of the data between
the two groups. The mean ADC of the left kidney was

Table 1. Comparison of data belonging to groups

Parameters GE IOV Control group P
group value

Number of

patients (n) 49 =

Male age/

female age 57.7+16.8/58.1£14.6 | 60.5+14.3/56.2+13.6 | 0.12

(years)

Male/female 22/24 12/18

(n)

ADC of right

kidney (mm2/ | 2.04x103+0.22x103 | 2.08x103+0.13x103 | 0.26

sec)

ADC of left

kidney (mm2/ | 1.96x103 + 0.17x103 | 1.94x103+0.11x103 | 0.71

sec)

i (el VT | =05, 7.3240.81 0.75

diameter (cm)

ADC: Apparent diffusion coefficient, n: Number

Figure 5. Measurement of the left renal vein diameter on the
axial plane images in a 61-year-old male with (retroaortic) renal
vein variations

lower than that of the right kidney in control group
p=0.0001). The mean ADC of the left kidney was lower
than that of the right kidney in renal vein variation
group (p=0.008). In the comparison of the right and
left kidney ADC values between the renal vein variation
and control groups, no significant difference was found.

Figure 6. Axial plane MRI showing the circumaortic position of
the left renal vein. The left renal vein reaches both the anterior
(a) and posterior (b) of the abdominal aorta

MRI: Magnetic resonance imaging

Figure 7. Axial plane MRI showing the retroaortic position of
the left renal vein
MRI: Magnetic resonance imaging
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Lastly, the mean left renal vein diameter in the renal vein
variation group did not differ from that of the control

group.

Discussion

Numerous radiological (with computed tomography
or MRI), surgical and post-mortem studies have been
conducted to investigate renal vein variations. In these
studies, the incidence of retroaortic and circumaortic renal
vein variations was reported to be 0.5-17% and 0.3-6.8%,
respectively (3). In the current study, the incidence of left
renal vein variations was similar to the values reported in
previous studies.

In recent years, DWI has gained increased interest
in the evaluation of chronic kidney disease due to the
correlation between reduced tissue water diffusion and
fibrosis development (11-14). There are many studies
in the literature on the ADC values obtained from both
patients with diffuse renal parenchymal diseases and
individuals with normal renal parenchyma. These studies
generally showed that the ADC values in patients with
diffuse renal diseases were decreased, and the glomerular
filtration rate and renal ADC values were positively
correlated in patients with renal dysfunction (15-17). In
patients with both acute and chronic renal failure, ADC
values are known to decrease. The relationship between
reduced ADC and pathological fibrosis development
seems to primarily relate to the renal cortex (11-14).
Although the literature contains several studies on the
renal functions and diffusion values in patients with
diffuse renal diseases, to the best of our knowledge, no
study has been undertaken to evaluate the effect of renal
vascular structures and renal anomalies on ADC values.
Therefore, our study is the first and will contribute to the
literature in this regard.

In the literature, different ADC values for the right
and left kidneys were found in normal kidneys in studies
using different devices with different magnetic field
strength (1.5 and 3 Tesla) (18-22). However, in some of
these studies, the right and left kidney values were not
separately reported (19). Kim et al. (18) found that the
ADC values of the left kidney were lower than those of
the right kidney at high b values using 3 Tesla MRI devices.
However, the authors did not provide any information on
whether these differences were statistically significant.
Similar to our study, Yoshikawa et al. (22) found that the
left kidney ADC values were lower than the right kidney
values using a1.5 Tesla MRI device. However, they did not
present any information about the statistical significance
of their results. In contrast, Song et al. (23) determined
that the ADC values of the left kidney were higher than
those of the right kidney in individuals with healthy renal
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function. In our study, a difference was found between
the right and left kidney ADC values in both the control
and renal vein variation groups. However, similar ADC
results between these two groups led us to conclude that
renal vein variations had no effect on kidney ADC values.

Variations do not cause pressure changes in the renal
vein as long as they are asymptomatic. Therefore, we
may not have detected the differences in the ADC value
between the control and renal vein variation groups in our
study. Even if there is a renal vein pressure change that is
not causing deterioration in the renal microstructure, may
explain why ADC value is not affected. According to our
results, it is possible to conclude that renal vein variations
do not cause changes in the kidney microstructure as long
as they are asymptomatic.

DWI measures the random motion of water
molecules, which can be free or restricted by cellular
membranes or other barriers (17). It provides
microstructural information about tissue microstructure
by using the movement of water to probe extracellular
and intracellular extravascular spaces (24). However, the
ADC value is affected by not only true water diffusion but
also microperfusion and tubular flow in the renal tissue
(25-27). In the literature, the use of novel DWI models,
e.g. intravoxel incoherent motion (IVIM) and diffusion
tensor imaging (DTI), in the assessment of diffuse renal
pathologies has been investigated. IVIM could provide
more accurate information on pseudo diffusion and
true diffusion DTI, an advancement of DW MRI, can
offer an insight into the structural properties of tissue
by assessing the directionality of water diffusion, which
is quantified as the percentage of spatially oriented
diffusion. Diffusion anisotropy is related to structural
organization, and therefore can be compromised in a
pathological process (28). The evaluation of the effects
of variations using DTl and IVIM can give more accurate
information about the pure diffusion effect. In addition,
directional information in DTl is an advantage for vascular
structures.

Study Limitations

One of the limitations of our study is that all patients
in the group with renal vein variations were asymptomatic.
Hematuria and proteinuria were not present in either
group. The absence of clinical symptoms in our patients
may explain the similarity of the results between the
renal vein variation and control groups. Clinically, nut-
cracker syndrome is observed in a small proportion of
patients with renal vein variations. Studies conducted with
symptomatic group scan provide more accurate results.
There is no consensus on the treatment method for
symptomatic patients or the selection of appropriate cases
for treatment. Further studies evaluating ADC parameters
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in both symptomatic and asymptomatic groups based
on the severity of findings can provide more information
concerning the kidney microstructure. ADC values can
be one of the parameters that can be considered in
treatment selection by providing information about the
renal microstructure. The other limitations of our study
can be regarded as the relatively low number of patients
with renal vein variations. However, this was inevitable
considering the low incidence of such variations.

Conclusion

The patients with renal vein variations and the control
group had similar ADC values for both the right and left
kidneys. Thus, it can be stated that renal vein variations
have no effect on kidney ADC values. However, right and
left kidney ADC values being different in groups with and
without the renal vein variation should be kept in mind
when evaluating this parameter in other conditions.

Authorship Contributions

Concept: E.G.,, E.E., M.K. Design: E.G.,, M.O.,, M.K.
Data Collection or Processing: E.E., M.O. Analysis or
Interpretation: E.G., M.K. Literature Search: E.G., E.E,,
M.O. Writing: E,G.

Conflict of Interest: The authors declared no conflicts
of interest concerning the authorship and publication of
this article.

Financial Disclosure: The authors received no financial
support for the research and/or authorship of this article.

References

1. Dilli A, Ayaz UY, Kaplanoglu H, et al. Evaluation of the left
renal vein variations and and inferior vena cava variations
by means of helical computed tomography. Clin Imaging
2013;37:530-5.

Zhu J, Zhang L, Yang Z, et al. Classification of the renal vein
variations: a study with multidetector computed tomography.
Surg Radiol Anat 2015;37:667-75.

Pandya VK, Patel AS, Sutariya HC, et al. Evaluation of renal
vascular anatomy in live renal donors: Role of multi detector
computed tomography. Urol Ann 2016;8:270-6.

Karaman B, Koplay M, Ozturk E, et al. Retroaortic left renal vein:
multidetector computed tomography angiography findings and
its clinical importance. Acta Radiol 2007;48:355-60.

Hangge PT, Gupta N, Khurana A, et al. Degree of left renal
vein compression predicts nutcracker syndrome. J Clin Med
2018;8;7.

Cuéllar i Calabria H, Quiroga Gémez S, Sebastia Cerqueda C,
et al. Nutcracker or left renal vein compression phenomenon:
multidetector computed tomography findings and clinical
significance. Eur Radiol 2005;15:1745-51.

Cox EF, Buchanan CE, Bradley CR, et al. Multiparametric Renal
Magnetic Resonance Imaging: Validation, Interventions,

433

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

and Alterations in Chronic Kidney Disease. Front Physiol
2017:8:696.

Caroli A, Schneider M, Friedli I, et al. Diffusion-weighted
magnetic resonance imaging to assess diffuse renal
pathology: a systematic review and statement paper. Nephrol
Dial Transplant 2018;33:ii29-40.

Lanzman RS, Ljimani A, Mdller-Lutz A, et al. Assessment
of time-resolved renal diffusion parameters over the entire
cardiac cycle. Magn Reson Imaging 2018;10;55:1-6.

Thoeny HC, De Keyzer F Diffusion-weighted MR imaging of
native and transplanted kidneys. Radiology 2011;259:25-38.

Leung G, Kirpalani A, Szeto SG, et al. Could MRI be used
to image kidney fibrosis? A review of recent advances and
remaining barriers. Clin J Am Soc Nephrol 2017;12:1019-28.

Li Q, Li J, Zhang L, et al. Diffusion-weighted imaging in
assessing renal pathology of chronic kidney disease: a
preliminary clinical study. Eur J Radiol 2014;83:756-62.

Morrell GR, Zhang JL, Lee VS. Magnetic resonance imaging of
the fibrotic kidney. J Am Soc Nephrol 2017;28:2564-70.

Zhao J, Wang ZJ, Liu M, et al. Assessment of renal fibrosis
in chronic kidney disease using diffusion weighted MRI. Clin
Radiol 2014;69:1117-22.

Yalcin-Safak K, Ayyildiz M, Unel SY, et al. The relationship of
ADC values of renal parenchyma with CKD stage and serum
creatinine levels. Eur J Radiol Open 2016;3:8-11.

Thiravit S, Suwanchatree P Skulratanasak P et al. Correlation
between apparent diffusion coefficient values of the renal
parenchyma and estimated glomerular filtration rates on 3-T
diffusion-weighted echo-planar magnetic resonance imaging.
J Comput Assist Tomogr 2019;43:780-5.

Bedoya MA, Berman JI, Delgado J, et al. Relationship of renal
apparent diffusion coefficient and functional MR urography
in children with pelvicalyceal dilation. Pediatr Radiol
2019;49:1032-41.

Kim BR, Song JS, Choi EJ, et al. Diffusion-weighted imaging
of upper abdominal organs acquired with multiple B-value
combinations: value of normalization using spleen as the
reference organ. Korean J Radiol 2018;19:389-96.

Kilickesmez O, Yirik G, Bayramoglu S, et al. Non-breath-hold
high b-value diffusion-weighted MRI with parallel imaging
technique: apparent diffusion coefficient determination in
normal abdominal organs. Diagn Interv Radiol 2008;14:83-7.

Lavdas |, Rockall AG, Castelli F et al. Apparent Diffusion
Coefficient of Normal Abdominal Organs and Bone Marrow
from Whole-Body DWI at 1.5 T: The Effect of Sex and Age.
AJR Am J Roentgenol 2015;205:242-50.

Pawlus$ A, Szymanska K, tasecki M, et al. Which organ should
be considered a reference in diffusion weighted imaging of
the abdomen?. The reproducibility of ADC measurements of
the spleen and the renal cortex on a 1.5T MR. Adv Clin Exp
Med 2017;26:811-16.



Gundogdu et al. Kidney ADC in Renal Vein Variations

22.

23.

24.

25.

Yoshikawa T, Kawamitsu H, Mitchell DG, et al. ADC
measurement of abdominal organs and lesions using parallel
imaging technique. AJR Am J Roentgenol 2006;187:1521-30.

Song JS, Hwang SB, Chung GH, et al. Intra-individual, inter-
vendor comparison of diffusion-weighted MR imaging of
upper abdominal organs at 3.0 Tesla with an emphasis on
the value of normalization with the spleen. Korean J Radiol
2016;17:209-17.

Hagmann R Jonasson L, Maeder R Thiran JB Wedeen VJ,
Meuli R. Understanding diffusion MR imaging techniques:
from scalar diffusion-weighted imaging to diffusion tensor
imaging and beyond. Radiographics 2006;26:205-23.

Le Bihan D, Breton E, Lallemand D, et al. MR imaging of
intravoxel incoherent motions: application to diffusion and
perfusion in neurologic disorders. Radiology 1986;161:401-7.

434

26.

27.

28.

Sigmund EE, Vivier PH, Sui D, et al. Intravoxel incoherent
motion and diffusion-tensor imaging in renal tissue under
hydration and furosemide flow challenges. Radiology
2012;263:758-69, Epub 2012 Apr 20.

Wittsack HJ, Lanzman RS, Mathys C, et al. Statistical evaluation
of diffusion-weighted imaging of the human kidney. Magn
Reson Med 2010,;64:616-22.

Li XM, Yang L, Reng J, et al. Non-invasive evaluation of
renal structure and function of healthy individuals with
multiparametric MRI: Effects of sex and age. Sci Rep
2019;9:10661.



Original Article / Ozgiin Arastirma

DOI: 10.4274/haseki.galenos.2020.5892
Med Bull Haseki 2020;58:435-440

A Comparison of the Effectiveness of Subacromial
Injection and Suprascapular Nerve Block in Chronic

Shoulder Pain

Kronik Omuz Agrisinda Subakromiyal Enjeksiyon ve Supraskapular Sinir Blogunun

Etkinliginin Karsilastirilmasi

© Gonca Saglam, ® Fatma Basak Demir*, ® Berrin Hiiner**, ® Omer Kuru**

Erzurum Regional Training and Research Hospital, Clinic of Physical Therapy and Rehabilitation, Erzurum, Turkey

*Yalova Public Hospital, Clinic of Physical Therapy and Rehabilitation, Yalova, Turkey

**Prof. Dr. Cemil Tascioglu City Hospital, Clinic of Physical Therapy and Rehabilitation, istanbul, Turkey

Abstract

0z

Aim: Despite the frequent use of local injections for shoulder
pain, previous trials revealed conflicting results. In this research,
we aimed to assess and compare the efficacy of suprascapular
nerve block (SNB) and subacromial steroid injection (SSI) in
improving pain, quality of life, functional status and sleep quality
in patients with chronic shoulder pain.

Methods: Sixty patients with chronic shoulder pain were enrolled
in this study. Thirty patients received SSI and 30 underwent
SNB. Initial examinations before injection and in the first week
and first and third months after injection were recorded. Pain
intensity levels, shoulder functions, sleep quality and quality of
life were assessed at each follow-up visit using a visual analogue
scale, shoulder pain and disability index, Pittsburgh sleep quality
index, and the health assessment questionnaire, respectively.

Results: A statistically significant improvement was observed
in terms of pain and all clinical parameters from the first week
after injection in both groups, but no significant difference was
observed between the groups.

Conclusion: SNB or SSI combined with exercise significantly
reduces pain and increase shoulder functions, sleep and quality
of life in patients with chronic shoulder pain.

Keywords: Shoulder pain, subacromial injection, suprascapular
nerve block, sleep quality

Amag: Omuz agrisinda lokal enjeksiyonlar sik kullaniimalarina
ragmen dnceki calismalarin  celiskili sonuglari olmustur. Bu
calismada, kronik omuz agrisinda supraskapular sinir blogu (SSB)
ve subakromiyal steroid enjeksiyonun (SSE) agri dizeyleri, yasam
kalitesi, fonksiyonel durum ve uyku kalitesi Gzerine olan etkilerini
degerlendirme ve karsilastirmayr amacladik.

Yoéntemler: Calismaya kronik omuz agrisi olan 60 hasta dahil
edildi. Otuz hastaya SSE, 30 hastaya SSB uygulandi. Enjeksiyon
Oncesi, enjeksiyon sonrasi birinci hafta, birinci ve Uclncl ay
muayeneleri kayrt edildi. Her kontrolde gdrsel analog 6lcedi ile
agn siddeti, omuz agri ve disabilite 6l¢edi ile omuz fonksiyonlari,
Pittsburgh uyku kalitesi 06lcedi ile uyku kaliteleri ve saglik
degderlendirme anketi ile yasam kalitesi degerlendirildi.

Bulgular: Agri ve tim klinik parametreler agisindan enjeksiyon
sonrasl ilk hafta itibariyle iki grupta da istatistiksel olarak 6nemli
iyilesme gdzlendi, ancak iki grup arasi fark izlenmedi.

Sonug: Kronik omuz agrisinda SSB veya SSE egzersizle kombine

edildiginde &nemli oranda agriy1 azalti, omuz fonksiyonlarini,
uyku ve yasam kalitesini arttirir.

Anahtar Soézciikler: Omuz agrisi, subakromiyal enjeksiyon,
supraskapular sinir blogu, uyku kalitesi
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Introduction

Shoulder pain is the third most prevalent type of
musculoskeletal disorder for referral to clinics after waist
and neck pain and may cause functional disability and
decreased quality of life, particularly at more advanced
ages (1). The most common source of shoulder pain is
thought to involve the extra-articular structures such as
muscles, tendons and bursae. An optimal approach to
shoulder pain, including adequate analgesia, is important
to gain functionality and encourage rehabilitation (2). The
joint complex in the shoulder and surrounding structures
is one of the most common areas to which local injection
therapy is applied. These methods, applied as local
anesthetic and steroid combinations, are effective in pain
control and functional recovery (3). Subacromial steroid
injection (SSI) is a widely used therapeutic method that
can be employed in the treatment of shoulder pain.
Anterior, posterior or posterolateral approaches can be
selected (4).

The suprascapular nerve is a peripheral nerve formed
by the involvement of C5 and C6 roots that innervates
the back and upper part of the shoulder joint capsule,
the acromioclavicular and glenohumeral joint, the
coracoclavicular ligament and the subacromial bursa (5).
Suprascapular nerve block (SNB) is an alternative analgesic
injection for the pain management of many shoulder
pathologies (6,7). It can be applied using various different
techniques and the suprascapular notch is targeted
where the suprascapular nerve passes below the superior
transverse scapular ligament (8-10).

A small number of studies have compared these two
injection techniques previously and sufficient data is not
available to guide treatment for shoulder pain. In this
study, we aimed to assess and compare the effects of SSI
and SNB on pain, quality of life, functionality and sleep
quality in patients with chronic shoulder pain.

Methods

This study was conducted with 60 patients (51 female
and nine male) who required local injection therapy
according to examination at the physical medicine and
rehabilitation outpatient clinic. Patients with shoulder pain
for three months and aged 18 or over were informed
about the injection techniques. Following clinical and
radiological evaluations, SSI or SNB was performed. The
patients were randomized by one physician and another
physician performed the injections. The exclusion criteria
were as follows: having received physical therapy for the
shoulder region within the past six months or local injection
into the shoulder in the past three months, uncontrolled
diabetes or hypertension, shoulder infection or a history
of shoulder surgery, septic/tuberculous arthritis of the
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shoulder or anticoagulant use. Sociodemographic data
including sex, age, height, body weight, chronic disease
history, marital status, occupational status and education
level, dominant hand, affected shoulder, duration of
shoulder pain, presence of repetitive/compulsive shoulder
activities and shoulder imaging results were recorded on
a case report form. All patients were given a pre-injection
exercise program including Codman’s exercises, self-
stretching exercises assisted with a stick, active range of
motion (ROM) exercises, finger ladder exercises and ROM
restraint.

The patients were assessed at baseline, post-injection
week 1st, and month 1st and 3rd Pain levels during sleep,
rest and activity were screened based on visual analog
scale (VAS) scores. Functionality was evaluated using the
shoulder pain and disability index (SPADI), sleep quality
using the Pittsburgh sleep quality scale (PSQI) and quality
of life using the health assessment questionnaire (HAQ).
Patients’ baseline, first, and third month scores were
recorded assuming that PSQS indicated sleep quality
in the previous month. The patients did not receive any
medical prescription for their pain except paracetamol or
sleep disturbances during follow-ups. Informed consent
was obtained from all individual participants included in
this study. We state that all methods were carried out
in accordance with appropriate guidelines and we also
confirm that our study was approved and initiated by the
Clinical Research Ethics Committee of our hospital (Prof. Dr.
Cemil Tasgioglu City Hospital, no: 499, date: 14/06/2016).

Injection Procedures

For subacromial injection, we adopted a posterior
approach, which is easier to administer and involves less
risk of harm to the neurovascular structure. In this method,
the patient is in a sitting position with the forelimb in
flexion and internal rotation, and the physician performing
the procedure is behind the patient. Under sterile
conditions, the posterior side of the acromion is palpated
with the thumb, and the middle finger is placed on the
choroid plexus. The injection is performed 1 cm inferior to
the posterior corner of the acromion, and 2.5 cm from the
medulla of the humerus, acromion and choroid. A mixture
of 4 mL 2% lidocaine, 5 mL saline (0.9% NacCl) and 40 mg
methylprednisolone acetate (1 mL) (total 10 mL), and a 21
Gx38 mm needle tip injector were used during injection in
this study. The needle was advanced toward the anterior
coracoid process and after negative aspiration, the drug
mixture was administrated.

In this study, SNB was performed using the method
described by Shanahan et al. (10). The block is performed
with the patient sitting down and upper limbs pending
beside the body. The intersection point is identified by
drawing a line perpendicular to the scapula spiral from the
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inferior edge of the scapula and the injection is applied 2
cm lateral (in the upper-outer quadrant of the scapula) to
the intersection point. The block is performed at a depth
of approximately 2.5 cm with a 21 Gx38 mm needle tip.
The patients in this group also received 4 mL 2% lidocaine
and 40 mg methylprednisolone acetate (1 mL).

Statistical Analysis

Sample size was determined by power analyses
to determine the minimum number of patients to be
included in our study population within 95% confidence.
Statistical analyses were performed using the IBM SPSS
Statistics 22 (IBM SPSS, Turkey) software. The normal
distribution fitness of the parameters was determined
using the Shapiro-Wilks test. Descriptive statistics (mean,
standard deviation and frequency) were used for the
analyses. Quantitative data of the two groups was
compared with Student'’s t-test and the Mann-Whitney U
test. ANOVA was used to determine repeated measures
and the Bonferroni test to the time interval representing
the source of differences. The Friedman test was used
in evaluating parameters without normal distribution in
the repeated measures, and the Wilcoxon Signed Ranks
test was used to determine the time interval representing
the source of differences. The chi-square test, Continuity
(Yates) correction and Fisher’s exact test were used in
the analysis of qualitative data. A p value of <0.05 was
considered statistically significant.

Results

The study involved 60 patients, 51 (85%) female and
nine (15%) male. Demographic features are shown in
Table 1. The mean age of patients was 50.80+10.09 years.
The duration of shoulder pain ranged from three to 180
months, with a mean duration of 37.07+26.00 months.
There was no significant between-group difference in
socio-demographic and clinical characteristics (Table 2).
The mean initial VAS, HAQ or PSQI values were also not
statistically different. The mean activity VAS score was
decreased from 7.79+2.19 before injection to 3.32+2.85
at three months after SSI, and from 7.80+1.95 before SNB
to 3.23+1.94 at three months after nerve block without
a statistically significant difference. In both groups, there
was also a statistically significant improvement in terms
of HAQ and PSQI values at first week, first month and
third month post-injections (Table 3 and 4) (p=0.001). The
SPADI scores in the SSI group were significantly higher at
baseline and at the first week post-injection, indicating
poorer functioning compared to the SNB group. However,
there was a significant improvement in shoulder functions
in both groups during follow-up. The initial and follow-up
results are shown in Table 4.
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Discussion

Chronic shoulder pain is a very common musculoskeletal
condition with a high prevalence that can cause
socioeconomic impairment (11). Therefore, research efforts
need to be focused on obtaining more understanding about
the best management of shoulder pain. SNB and SSI are
injection techniques that can provide pain relief in patients
who do not respond to exercise and medical treatment
(12,13). The success rate of SSI can range from 29% to
83%, depending on factors such as injection schedule and
the patient’s diagnosis (14). However, the number of studies
investigating the effect of SNB on rotator cuff (RC) diseases
is limited. Most of these studies have involved patients with
adhesive capsulitis, hemiplegic shoulder or inflammatory
shoulder arthritis (15).

Overall, there are a few published studies comparing
SSI with SNB in patients with chronic shoulder pain.
Recently, a randomized, double-blind controlled trial in
patients with RC tear demonstrated a superiority of SNB
over SSI at 12 weeks (16). In this study, SSI group yielded a
greater improvement in pain scores and functional status
for up to 12 weeks in contrast to our findings. Similarly,
Abdelshafi et al. (17) showed that SNB improves pain,
disability, and ROM of the shoulders more compared to
intra-articular corticosteroid injection of the shoulder and/
or physiotherapy alone. However, a metaanalysis which
explored the effectiveness of SNB in the treatment of
chronic shoulder revealed that SNB had similar outcomes

Table 1. Demographic data

Min-max* Mean + SD**

Age (years) 27-76 50.80+10.09
Female 51 85.0

Sex (n, %)
Male 9 15.0

BMI# (kg/m2) 17.12-50.18 | 27.54%4.15
Not literate 2 3.3
Primary school 21 68.4
graduate

Education High school

status (n, %) | graduate 14 233
University 3 50
graduate
Public official 3 5.0
Manual 8 13.4
Retired 5 8.3

Profession

(n, %) Self-employed 3 5.0
Unemployed 2 3.3
Housewife 39 65.0

Marital status | Married 53 88.3

(n, %) Single 7 11.7

*Min-max: Minimum-maximum, **Mean-SD: Mean + standard deviation, #BMI:

Body mass index, n: Number
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to intra-articular injection of the glenohumeral joints
(18). Another study that compared the efficacy of SNB
and local steroid injection on non-specific shoulder pain
was conducted by Taskaynatan et al. (19). Patients were
evaluated in terms of pain, ROM, satisfaction and disability
before injection, and at one week and one month after
injection. The authors concluded that both methods are
effective and none is superior to each other according
to follow-up parameters. Intra-articular steroid injection
and SNB have also been compared in hemiplegic shoulder
and adhesive capsulitis patients in various studies, with
positive short-term results being obtained in terms of
pain, function, disability and ROM (20-23).

Table 2. Clinical features and findings
Min-max | Mean * SD
Shoulder pain duration (months) 3-180 37.07+26.00
n %
Right 43 71.7
Affected shoulder
Left 17 28.3
Dominant hand Right 51 85.0
Left 9 15.0
History of (+) 21 35.0
repetitive/
compulsive ) 39 65.0
shoulder activity
*Previous Medical treatment 54 90.0
treatments !
for shoulder Physical therapy 10 16.7
pathology Injection 11 18.3
Comorbidity 33 55
Diabetes 6 10
Thyroid disease 5 8.3
*Comorbid Pulmonary disease | 4 6.7
elbmeees Hypertension 15 25
Rheumatoid arthritis | 4 6.7
Ankylosing 5 83
spondylitis
Impingement 20 33.3
Glenohumeral 17 83
degeneration
ﬁcromloclngcuIar 20 333
egeneration
e
MRI findings
Supraspinatus tear | 20 33.3
Infra§p|n§tus ] 17
tendinosis
Bursitis 11 18.3
Effusion 10 16.7
Bicipital tendinitis 5 8.3
*More than one option may apply, SD: Standard deviation, MRI: Magnetic
resonance imaging, n: Number
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In our study, both SSI and SNB groups experienced a
decrease in VAS values from the first week to the end
of the third month, and both groups exhibited similar
improvement. The mean SPADI and HAQ values in our study
groups were similar at baseline and third month follow-up
indicating the efficacy of both injection techniques. We
also observed a significant decrease in PSQI scores one
and three months after injection in both groups, and the
increase in sleep quality was again in agreement with the
previous literature. A few previous studies have evaluated
sleep quality after local shoulder injections without a
comparison of SNB and SSI groups, as in our study. Shin
(24) reported an increase in sleep quality and a decrease
in pain levels with indirect SNB and exercise programs in
patients with partial RC rupture. Rached et al. (15) and Di
Lorenzo et al. (25) showed similar improvements in sleep
quality after SNB.

Before initiation of this study, we performed a power
analysis to achieve the required number of patients
throughout the study and to obtain significant results
in correlation analyses between data that increased the
power of our study. The injection groups were similar in
terms of almost all sociodemographic characteristics and
clinical parameters prior to treatment. In addition, patient
assessments and injection procedures were performed
by different clinicians under equivalent circumstances for
each patient. This was another strength of our study that
improved the reliability of our data. Injections and patient
evaluations were performed by different physicians, and
frequent evaluations were carried out one week, and
one and three months after injection. Another factor
increasing the power of our study is that we also assessed
sleep quality, which has not been investigated in previous
comparison of local steroid injections.

SNB and SSI are commonly used effective interventions
for chronic shoulder pain, however, considering the
detrimental effects of corticosteroids on articular cartilage,
SNB can be regarded as an appropriate alternative for pain
relief in patients with shoulder pain.

Study Limitations

This study has several limitations. The absence of
a completely untreated control group due to ethical
concerns made it difficult to determine the effectiveness
of injections in isolation. We also think that the exercise
program had positive effects on the clinical parameters
investigated. The injections were not performed on a
single disease group responsible for shoulder pain. RC
diseases were present in the majority of patients. Other
limitations include the fact that injection was applied to
anatomical points, especially in the SNB group, without
ultrasound imaging.
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Table 3. Intra-group and inter-group evaluation of rest, activity and nocturnal VAS scores

Subacromial injection group UL B Dl
VAS group p
Mean * SD (median) Mean * SD (median)
Baseline 3.22+3.17 (2) 3.37£3.15 (3.5) 0.629
1st week 1.24+2.07 (0) 0.82+1.29 (0) 0.599
Rest 15t month 0.84+1.66 (0) 0.77+1.65 (0) 0.754
3rd month 0.90+1.71 (0) 0.60+1.45 (0) 0.357
2p p<0.001 p<0.001
Baseline 7.79£2.19 (8) 7.80+1.95 (8) 0.755
15t week 4.78+2.39 (5) 4.00+1.97 (3.5) 0.124
Activity 1st month 3.56+2.16 (3) 3.54+2.21 (3) 0.812
3rd month 3.32+2.85 (3) 3.23+1.94 (3) 0.981
2p p<0.001 p<0.001
Baseline 4.77£3.19 (5) 5.20+3.59 (5) 0.823
1st week 2.40+3.49 (0) 1.60+2.44 (0) 0.457
Nocturnal 15t month 1.90+2.87 (0) 1.33+1.83 (0) 0.771
3rd month 1.60+2.58 (0) 1.27+1.74 (0) 0.890
2p p<0.001 p<0.001

"Mann-Whitney U Test, 2Friedman Test, VAS: Visual anolog scale, SD: Standard deviation

Table 4. Intra-group and Inter-group evaluation of HAQ, SPADI and PSQIl scores

Subacromial Suprascapular nerve block
injection group group
Mean * SD (median) Mean * SD (median) P
Baseline 1.15+0.68 0.94+0.67 10.261
1st week 0.79+0.61 0.57+0.37 10.139
HAQ 15t month 0.55+0.39 0.48+0.35 10.487
3rd month 0.50+0.47 0.45+0.37 10.566
2p p<0.001 p<0.001
Baseline 65.88+21.46 58.13+16.77 10.042
1st week 40.55+24.92 30.25+13.53 10.051
SPADI 15t month 29.03+20.71 25.11+£19.84 10.426
3rd month 27.06+£20.67 22.37+10.61 10.384
2p p<0.001 p<0.001
Baseline 5.87+5.37 (4.5) 6.63+4.68 (5.5) 30.295
pSQI 15t month 4.53+4.13 (4) 4.73+3.08 (4) 30.325
3rd month 4.20+3.61 (4) 4.53+2.64 (4) 30.250
4p p<0.001 p<0.001

1Student t-test, 2ANOVA test, 3Mann-Whitney U test, 4Friedman test, HAQ: Health assessment questionnaire, SPADI: Shoulder pain and disability index, PSQI: Pittsburgh
sleep quality scale, SD: Standard deviation

Conclusion not be injected into the same joint more than once every
3 months, SNB may be an alternative treatment for this

interval.

Cortisone is a powerful anti-inflammatory that can
be injected into the shoulder area to help treat a variety
of shoulder conditions. SNB and SSI are practical and
economical methods, with a low risk of complications,
and that elicit rapid responses from the first week in the
treatment of chronic shoulder pain. Since a steroid should
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Isareti Olabilir mi?

Papilledema: Could It Be an Important Clinical Sign of Leptomeningeal
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Abstract

0z

Amac: Leptomeninjiyal metastaz (LM) tim kanser tiplerinde
izlenebilen nadir ancak kétl prognozlu bir klinik tablodur. Tani,
tedavi ve prognoz hastaligi yonetmekte dnemli slreclerdendir.
Bu amacla LM klinik ve laboratuvar oOzelliklerinin inceleyerek
erken tani icin ipuclari ortaya koyabilmeyi amacladik.

Yontemler: Calismaya retrospektif olarak 2018-2020 yillari
arasinda Leptomeninjal tanisi almis 16 hasta dahil edildi.
Hastalarin  beyin omurilik sivisi (BOS) Ornekleri ve kranial
magnetik rezonans gorintileme tetkikleri incelendi. Ayrica
hastalar papilddem varligina gére iki gruba ayrildi. istatistiksel
analiz uyguland.

Bulgular: Hastalarin yas ortalamasi 49 (19-73), %37,5'i kadind..
En sik izlenen histolojik timor tipi adeno karsinom idi. En sik
izlenen klinik bulgu multipl kranial néropati idi. LM tanisina kadar
gecen slre ortalama 20 ay (1-112 ay) idi. On alti hastanin 11’inde
solid timor, besinde hematolojik malignite mevcuttu. Dokuz
hastada papilddem mevcuttu. Bas adrisi yakinmasi papilddem
olan grupta istatistiksel olarak anlamli sekilde daha yiksek
iken (p=0,01) diger klinik bulgularda anlamli farklilik yoktu. LM
sonrasi ortalama yasam suresi 8 aydi (1-48 ay). Dort hastanin
BOS sitolojisinde malign hiicreler tespit edildi (%30).

Sonu¢: LM onkoloji hastalarinda k&ti prognozlu ve tim
tetkiklerin uygun kosullarda yapilmasina karsin tanisi  zor
konabilen bir durumdur. Papilédem varligi LM hastalarinda
noninvaziv degerlendirme yontemlerinden biri olarak taniya katki
saglayabilecedi disinulmustur.

Anahtar Sézciikler: Leptomeninjial metastaz, papilddem, bas
agrisi

Aim: Leptomeningeal metastasis (LM), which can be seen in all
types of cancer, is a rare condition with poor prognosis. Diagnosis
and treatment are important components of the management
of the disease. We aimed to reveal clues for early diagnosis by
examining the clinical and laboratory features of LM.

Methods: Sixteen patients who received the diagnosis of
LM between 2018 and 2020 were included in the study
retrospectively. The cerebrospinal fluid (CSF) samples and cranial
magnetic resonance imaging of the patients were examined. In
addition, the patients were divided into two groups according to
the presence of papilledema.

Results: The mean age of the patients was 49 (19-73) and 37.5%
were women. The most common histological tumor type was
adenocarcinoma. The most common clinical finding was multiple
cranial neuropathy. The mean time to the diagnosis of LM was
20 months. Eleven of the 16 patients had solid tumors, five had
hematological malignancies. Nine patients had papilledema.
Headache was significantly more common in the group with
papilledema (p=0.01). The average lifespan after the diagnosis of
LM was 8 months (1-48 months). Malignant cells were detected
in the CSF cytology of four patients (30%).

Conclusion: LM is a condition with poor prognosis and difficult to
diagnose in oncology patients, despite all tests being performed
under appropriate conditions. Presence of papilledema is thought
to contribute to the diagnosis since the evaluation of intracranial
in LM patients is a non-invasive evaluation method.

Keywords: Leptomeningeal metastasis, papilledema, headache
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Giris

Leptomeninjial metastaz  (LM), kanserin  kotU
prognozlu ve taninmasi zor komplikasyonlarindan biridir.
Kanser hcreleri, subaraknoid alana ve meninkslere
ulasir, sinir sistemi tutulumlarina neden olur (1). Noduler
ve noduler olmayan olmak Uzere iki tipi tanimlanmistir:
noduler olmayan formda subaraknoid mesafede serbest
ylzen hlcre ya da hlcre kimeleri varken noduler
kontrast tutan lezyon yoktur (2). Ozellikle |8semi,
lenfoma, melanom, meme ve akciger kanseri olmak
Uzere solid timdrlerde %5-30 arasinda degisen oranlarda
gorulebilir (3,4). Gorilme sikligi kanser histolojisine
ve tipine gore de degismektedir: metastatik meme
kanserinde %5-8, akciger kanserinde %9-25, melanomda
ise %6-18 oraninda bildirilmektedir (5-7). Yeni gelisen
kemoterapi tedavi protokollerine ve ndérogérintileme
yontemlerindeki ilerlemeye ragmen LM Onemini ve
gizemini korumaktadir.

LM, nérolojik yakinmasi olan kanser hastalarinda ayirici
tanida yer almalidir. Erken taninmasi ylksek mortalite
ve morbiditesi nedeniyle 6nemlidir. Klinik olarak sinir
paralizileri (%75) ve bas agdrisi (%66) sik izlenir. Siklikla
bulgular artmis intrakranyal basinca bagli olarak sinir
paralizileri ve papilddem olarak ortaya cikar (8). Erken tani
cok 6nemli olmasina karsin tani icin altin standart olan
beyin omurilik sivisi (BOS) incelemesi ve manyetik rezonans
goruntlileme (MRG) bulgulari siklikla normal sinirlarda
tespit edilebilir (9,10). Solid timdri ve nérolojik bulgusu
olan hastalarin otopsi calismalarinda %20 oraninda LM
saptanirken, klinik olarak bu oran ancak %5-8'dir (11,12).
LM slphesi olan hastalara lomber ponksiyon yapilirken
sitolojik incelemenin yaninda BOS agilis basincinin ve
BOS biyokimyasi degerlendirmenin LM tanisina katki
saglayacagi distnilmektedir. LM tanisini dustindirecek
indirek BOS bulgular; artmis BOS acilis basinci, azalmis
BOS glikoz seviyesi, artmis BOS protein seviyesi ve BOS'da
hicre varligi olarak siralanabilir (13). LM olan hastalarda
artmis kafa ici basinci da beklenen bulgudur (14). Sitolojik
incelemede atipik hicreyi tespit edebilmek gti¢ olabilir bu
nedenle 10 mL ve Uzerindeki BOS volimlerinde sitoloji
calisilmasi uygun goralmustdr (15).

Bu calismada LM varliginda taniyr erken belirleyebilmek
amaciyla BOS bulgularini ve papilédem varligini incelemeyi
amacladik.

Yontemler

Hastalar

Galismaya retrospektif olarak 2018-2020 yillari
arasinda istanbul Medipol Universitesi Hastanesi'nde LM
tanisi almis 16 hasta dahil edildi. Hastalarin nérolojik,
dahili ve onkolojik muayeneleri yapilmisti. Hastalarin ilk
norolojik yakinmalarindan sonra nérolojik muayeneleri
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degerlendirilmis, 6zellikle gdz dibi, kraniyal sinir ve mental
muayeneleri degerlendirilmis ve LM'ye ait olabilecek
nérolojik bulgular kayitlanmisti.  Nérolojik — sikayet ve
bulgular bas agrisi, biling degisikligi, epileptik nobet, cift
goérme, tinnitus, gérme bulanikhig ve multipl kraniyal
néropati olarak gruplandirildi.

Hastalarin lomber ponksiyon oncesi beyin MRG tetkiki
degerlendirilmisti. MRG tetkiki, 3.0-T MRG tarayici (Philips
Achieva 2012) kullanilarak kontrastli cekim yapilmis ve
aksiyel ve sagittal Fluid attenuated inversion recovery
(FLAIR), aksiyel T2 agirlikh, difiizyon agirlikli ve pre ve post
kontrastl T1 agirlikli gérintiler alinmisti. MRG pozitifligi
radyolojik olarak epandimal tutulum, dural tutulum ve
hidrosefali olarak siniflandirild.

Lomber ponksiyon LM stphesi olan dénemde, steril
sartlarda L4-5 araligindan uygulanmisti. BOS acilis ve
kapanis basinclari, biyokimya, sitolojik ve patolojik
incelemesi degerlendirildi. Patolojik BOS tanimlamasi atipik
hiicre gorilmesi ve/veya protein seviyesinin ylksekligi
olarak tanimlandi.

LM tanisi; pozitif BOS sitolojisi ve MRG'de LM olasi
tutulumu ya da klinik degerlendirme ile konuldu. Tim
hastalarin kanser 6yklst mevcuttu. Bilinen beyin parankim
metastazi olan hastalar calismadan dislandi. Calismada
hastalarin yas, cinsiyet, kanser suresi, LM tanisina kadar
gegen sure, kanser histolojisi ve lokalizasyonu, MRG ve BOS
bulgulari, nérolojik sikayet ve bulgular, mortalite durumu
degerlendirildi. Ayrica hastalar papilddem varligina gore
iki gruba ayrildi. Calisma etik kurul onayi istanbul Medipol
Universitesi Etik Kurulu’nun 11.01.2019 tarih ve 80 sayili
izni ile planland.

istatistiksel Analiz

Slrekli degiskenleri (yas, hastalik stresi vb.) tanimlamak
icin deskriptif istatistikler kullaniimistir (ortalama, standart
sapma, minimum, medyan, maksimum). Degisken gruplari
arasinda analiz icin Kruskal-Wallis ve Mann-Whitney
U testleri kullanildi. Kategorik degiskenler icin ki-kare
testi veya Fisher exact testi kullanildi ve gozlem sayisi ve
ylzdeleri olarak ifade edildi. iki tarafli p degeri 0,05'ten
distk oldugunda istatistiksel anlamlilik kabul edildi.
istatistiksel analiz, MedCalc Statistical Software siriim
12.7.7 (MedCalc Software bvba, Ostend, Belcika; http://
www.medcalc.org; 2013) kullanilarak yapildi.

Bulgular

Demografik Ozellikler

Calismaya yaslar ortalamasi 49 (19-73) olan 16 LM
tanili hasta dahil edildi. Hastalarin %37,5'i kadin ve en
sik izlenen histolojik timor tipi adeno karsinomdu. En sik
izlenen klinik bulgu multipl kranial néropati idi (Tablo 1).
Ortalama kanser siresi 27 ay (0-120), LM tanisina kadar
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gecen slre ortalama stre 20 ay (1-112 ay) idi. LM tanisi
sonrasl ortalama sagkalim 8,4 aydi (1-48 ay).

Kanser Ozellikleri

On altt hastanin 11'inde solid timor, besinde
hematolojik malignite mevcuttu. En sik izlenen solid
timor mide kanseriydi (%31,25), bunu bes hasta ile tim
hematolojik maligniteler, lic hasta meme, iki hasta kolon,
bir hasta akciger, bir hasta mesane kanseri ile izlemekteydi.
En sik izlenen histolojik tip 10 adet ile adenokarsinomdu
(Tablo 2).

Klinik Bulgular

En sik izlenen bulgular multipl kraniyal néropati ve
bas agrisi idi (sirasiyla %81,3, %75). Bunu %62,5 ile gift
gorme, %50 ile tinnitus takip ediyordu. Solid timdrl olan
11 hastanin dokuzunda bas agrisi varken, bu hastalarda

Tablo 1. Hastalarin klinik ve demografik 6zellikleri

n %
Yas (ort) 49 (19-73)
Cinsiyet (K) 6 37,5
Klinik semptom
Bas agrisi 12 75
Biling degisikligi 3 18,8
Nobet 43,8
Cift gérme 10 62,5
Tinnitus 50
G6rme bulanikhigi 25
Multipl kraniyal néropati 13 81,3
Ort: Ortalama, K: Kadin, n: Say
Tablo 2. Kanser 6zellikleri

‘ n %

Histoloji
Adenokanser 10 62,5
Anaplastik 1 6,25
Kétu diferansiyelli 1 6,25
Kiguk hicreli 1 6,25
Noroendokrin 1 6,25
T-hicreli 1 6,25
Tasli ylzik hicreli 1 6,25
Kanser lokalizasyonu
Mide 5 31,25
Kolon 2 12,5
Akciger 1 6,25
Meme 3 18,75
Mesane 1 6,25
Hematolojik malignensi 5 31,25

n: Sayi

en sik gorllen kranial néropati papilddem varligi seklinde
ortaya ¢ikan optik sinir tutulumuydu. Bu hastalarda gérme
bulanikligr klinigi sadece dort hastada varken yedi hastanin
sadece papilddemi mevcuttu. Tim hasta grubunda ise
dokuz hastada papilddem mevcuttu. Hastalarimizda spinal
sinir yada kok tutulumu bulgularr izlenmedi. Dért hastada
epileptik nobet gecirme 6ykisti mevcuttu.

Papilédem Varhigina Gére Hastalarin Ozellikleri

Hastalar papilddem varligina gore iki gruba ayrildiginda
hastalarin yas, cinsiyet, sagkalim siresi ve MRG bulgular
acgisindan anlaml farkllik yoktu. Bas agrisi yakinmasi
papilddem olan grupta istatistiksel olarak anlamli sekilde
daha yuksekti (p=0,01), diger klinik bulgular arasinda
anlamli farklilik izlenmedi (Tablo 3). istatistiksel anlamliliga
ulasmamakla birlikte hidrosefali, papilédemi olan grupta
daha sik izlendi (p=0,08). LM sonrasi sagkalim acisindan
anlamli farklilk yoktu (p>0,05).

BOS Bulgulari

On alti hastanin 13'Gndn BOS bulgularina ulasilabildi.
Dort hastanin BOS sitolojisinde atipik hicre tespit edildi
(%30). BOS patolojisi pozitif olan iki hastada meme, bir
hastada mide, bir hastada ise mesane kanseri mevcuttu.
Ancak 11 hastanin BOS glikoz seviyesi disik (%84) yedi
hastanin protein seviyesi ylksek tespit edildi (%53,8).
Alti hastanin BOS acilis basinci 200 mmH,0O Uzerindeydi
(%46).

LM Tanisi

On hastaya MRG, 11 hastaya BOS, Ug¢ hastaya ise
sadece klinik bulgular ile tani konuldu. MRG bulgulari bir

Tablo 3. Papilodem varligina gore hastalarin 6zellikleri
Papilédem Var (+) Yok (-) p
Cinsiyet (K, n) 4 2 0,63
Yas (ort) 49 50,86 0,6
Kanser stre (ay) 26,44 30 0,6
LM sonrasi sagkalim (ay) 4,56 12,71 0,21
MRG bulgusu

Ependimal tutulum 3/6 0/7 0,21
Dural tutulum 0/9 0/7 -
Hidrosefali 4/5 0/7 0,08
Klinik semptom

Bas agrisi 9/0 3/4 0,01
Biling degisikligi 2/7 1/6 1,00
Nobet 4/5 3/4 1,00
Cift gorme 5/4 5/2 0,63
Tinnitus 5/4 3/4 1,00
Goérmede bulaniklik 3/6 1/6 0,58
Multipl kranial néropati 8/1 5/2 0,55
K: Kadin, ort: Ortalama, MRG: Manyetik rezonans gdérintileme, LM:
Leptomeninjial metastaz, n: Sayi
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hastada ikinci MRG'de, bir hastada ise altinci kez yapilan
MRG'de izlenebildi. Spinal MRG tetkikinde hicbir hastada
anormallik saptanmadi.

LM Sonrasi Sagkalim

On alti hastadan bir tanesi LM sonrasi yasiyordu,
diger 15 hastanin LM sonrasi ortalama yasam slresi 8
aydi (1-48 ay). MRG ve BOS pozitifligine gore hastalar
gruplandirdiginda; gruplarin sagkalim streleri arasinda fark
yoktu. Histolojik alt tipin ya da kanser lokalizasyonunun
sagkalima etkisi tespit edilmedi (p>0,05).

Tartigma

LM, tim kanser turlerinde yaklasik %5 oraninda gorilen
onemli, kétl prognozlu bir klinik tablodur (16). Tedavi
yontemleri her ne kadar son donemde cesitlendirilebilse
de mortalitesi halen ylksek olan LM'nin tanisi zordur
ve beklenen yasam suresi haftalar ile ifade edilmektedir
(16,11). Bu nedenle LM'yi tanimak tedaviyi yonetmek
kadar degerlidir.

Calismamizda hastalarin %68,75'inde solid timor
mevcuttu, en sik izlenen solid timdr mide kanseriydi. Bunu
siraslyla; hematolojik kanserler, meme, kolon, akciger ve
mesane kanserleri takip ediyordu. Literatlrde de benzer
sekilde solid timorlerde LM sikhigi daha fazla bildirilmistir
(11). Calismamizda en sik izlenen histolojik alt tip ise
adeno kanserdi (%62,5).

Tani icin en degerli test BOS analizidir, ancak %10-
15 olguda vyalana pozitiflik izlenebilir (17). Yapilan
bir calismada LM tanisinda tek basina MRG pozitifligi
%21 oraninda bildirilmis (18). Farkli calismalarda
farkli oranlar bildirilmis, neden olarak da calismaya
dahil edilen kanser tirlerinin farkli olmasi belirtilmis,
Ozellikle solid timorlerde MRG pozitiflik oranin daha
yUksek oldugu gosterilmis (19). Bu calismada bir
hastaya sadece BOS, sekiz hastaya sadece MRG, bes
hastaya hem BOS hem MRG ile tani konulurken Ug
hastada tekrarlanan BOS &rneklemesi, iki hastada ise
tekrarlanan MRG degerlendirmesi sonucu LM tanisi
konuldu. Bu nedenle klinik stiphe halinde atipik hicreyi
gosterebilmek icin tekrarlayan LP ve MRG'lerin gerekli
olabilecegi distinuldl. Benzer sekilde uygun protokol ile
yapilan MRG gérintilemelerinde yalanci pozitiflik orani
%30 olarak bildirilmektedir (20,21). LM tanili hastalarla
yapilan bir calismada hastalarin %19'da normal BOS
protein seviyeleri, %43'lUnde ise normal BOS sitolojisi
rapor edilmis (22). MRG ve BOS sitolojinin LM tanisi
koymaktaki sensitiviteleri sirasiyla; %76, %75 olarak
bildirilmistir (12). Bu ¢alismada literatirle benzer sekilde
BOS'de yalanci negatiflik orani %31,25 MRG yalanci
negatiflik orani %37,4 olarak izlendi. Her ne kadar LM
tanisi icin MRG ve BOS kriterleri net tanimlanmamis olsa
da LM tanisinda hem BOS hem MRG hem de klinik tablo
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birlikte degerlendirilmeli, sliphe halinde tekrarlanan
incelemelerle LM bulgusu aranmalidir.

LM tanisi icin 6nemli bir bulgu olarak artmis BOS
basinci  bildirilmektedir (8). LM hastalarinda yapilan
radyoizotop ¢alismalarinda %30-60 oraninda BOS akim
patolojisi  bildirilmektedir (23). Hem BOS emiliminin
bozulmasi hem de BOS igeriginin yogunlasmasi artmis
intrakranyal basin¢ icin neden olarak g&zikmektedir
(24). LM hastalarinda vyapilan ventrikiloperitoeneal
sant calismalarda ventriktler dilatasyon olmadan
intrakranyal hipertansiyon varlidi bildirilmistir (25). Bizim
calismamizda intrakranyal hipertansiyonun gostergesi
olan papilédem bes hastada izlendi. istatistiksel
anlamliliga ulasmasa da papilddemi olan bes hastanin
Uclnde hidrosefali vardi. Ancak papilddem olmayan
grupla karsilastirldiginda anlamli fark izlenmedi. Bu
nedenle hidrosefali bulgulari olmadan ortaya cikabilecek
olan intrakranyal hipertansiyon tablosunun LM tanisi icin
onemli olabilecegi distnuldu.

Papilddem varligina goére hastalar iki alt gruba
ayrildiginda 6zellikle bas agrisi acisindan anlamli farklilik vardi
ve papilddem olan grupta bas adrisi daha belirgindi. Diger
bulgularin intrakranyal basing artisini géstermesi agisindan
anlamli farkliigr yoktu. Bu nedenle LM'nin dnemli klinik
bulgularindan biri olan intrakranyal hipertansiyonu erken
dénemde dederlendirmek icin bas agrisi sorgulamasinin
mutlaka ayrintili yapilmis olmasi gerektigini ve gdrme
kaybinin daha kronik dénemde olusmasi nedeniyle gz
dibi muayenesinde izlenebilecek olan papilédem varliginin
taniya belirgin katkisi olabilecegini disinduk.

Calisma grubumuzda ortalama sagkalim 8 aydi (1-48
ay). Bu sire daha onceki calismalarda tedavi edilmeyen
grupta yasam suresi haftalar ile ifade edilirken, tedavi
alan grupta ortalama 4 ay olarak bildiriimektedir (26).
Bizim calismamiz literatlirden farkli olarak daha uzun
yasam sUresine sahipti; bunun nedeni olarak hastalarin
gen¢ olmasi, ileri onkoloji merkezine sahip olmamiz,
LM tanisi sonrasi uygulanan tedavi protokolleri ve tani
testlerinin uygun sekilde yapilarak uygun tedavilerin erken
dénemde planlaniyor olmasi olabilir. Son donemde hem
LM'nin gelistirilen yontem ve araglarla daha sik taniniyor
olmasi hem de tedavi seceneklerinin artmasi ile yasam
sresi bir miktar uzamistir. Kranyal sinir tutulumu olmasi,
LM icin tedavi almamak, hidrosefali, akciger kanseri ve
melanom varligi, ileri yas ve yiksek BOS protein dizeyi)
varligi kotu prognostik faktorler olarak bildirilmis (27-
31). Calismamizda sagkalimi etkileyen anlamli faktor
bulunmadi, ¢zellikle MRG pozitifligi ve histolojik alt tip
degerlendirildiginde, LM sonrasi sagkalim agisindan anlamli
farklilk izlenmedi. Tanisal anlamda &nemli oldugunu
dustindigimuz papilédem varliginin LM sonrasi sagkalim
Uzerine etkisi yoktu.
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Calismanin Kisithliklar

Calismamizin kisithliklar arasinda az sayida hastanin
degerlendirilmis olmasiydi, ancak nadir izlenen bir klinik
tablo olmasi nedeniyle uzun sireli takipler ile yapilacak
genis serilerdeki calismalarda bu calismada vurguladigimiz
papilddem  degerlendirmesinin  de ele alinabilecedi
algoritma calismalarina katki saglayabilecedi distnaldu.

Sonug¢

LM onkoloji hastalarinda kotl prognozlu ve tim
tetkiklerin uygun kosullarda yapiimasina karsin tanisi
zor bir klinik tablodur. Klinik stiphe varliginda mutlaka
tekrarlayan incelemelere ihtiyac duyulabilir. Onemli klinik
belirteclerden biri intrakranyal hipertansiyonun gostergesi
olan papilédemi varliginin degerlendirilmesi non-invazif bir
degerlendirme ydntemi olmasi nedeniyle taniya belirgin
katki saglayacagi distndlmustur.
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Abstract

0z

Aim: There is no enough data on pulmonary involvement in
autosomal dominant polycystic kidney disease (ADPKD). The
aim of this study is to examine pulmonary function test in
patients with ADPKD with varying stages of renal function and
to compare them with those in healthy controls.

Methods: Forty-six patients with ADPKD and 43 healthy control
subjects were included in the study. Pulmonary function test was
performed for each patient after routine physical examination
and biochemical analysis.

Results: Age, gender, weight, height and smoking rate were
similar in both groups. Seven patients (15.2%) had restrictive
pattern and one (2.1%) had obstructive pattern in ADPKD group
while one patient (2.3%) had obstructive pattern and two (4.6%)
had restrictive pattern in the control group. The frequency of
restrictive pattern was not significantly higher (p=0.15), but
forced vital capacity volume was significantly lower in the patient
group (p=0.04).

Conclusion: Restrictive spirometric pattern was more prevalent
in the patient group, but there was no statistically significant
difference. It is thought that the difference may be statistically
significant when the study is performed with kidney volume
analysis and larger patient population.

Keywords: Autosomal dominant polycystic kidney disease, lung,
pulmonary function test, spirometry

Amag: Otozomal dominant polikistik bobrek hastaliginda
(ODPBH) akciger tutulumu icin literatlrde yeterli veri yoktur.
Bu calismanin amaci, ODPBH'nin ve farkli evrelerinini, solunum
fonksiyon testleri Gizerine etkisini incelemektir.

Yoéntemler: Kirk altt ODPBH hastasi ve 43 saglikli kontrol olgusu
calismaya dahil edildi. Her olgu icin rutin fizik muayene ve
biyokimyasal analizden sonra solunum fonksiyon testleri yapildi.

Bulgular: Yas, cinsiyet, kilo, boy ve sigara icme orani her iki
grupta benzerdi. Otozomal dominant polikistik bobrek hastaligi
grubunda yedi hastada (%15,2) restriktif patern, bir hastada
(%2,1) obstriktif patern, kontrol grubunda bir hastada (%2,3)
obstriktif patern, iki hastada (%4,6) restriktif patern tespit edildi.
Restriktif patern, iki grupta benzer olmakla birlikte (p=0,15),
zorlu vital kapasite hacmi hasta grubunda anlamli olarak dustkti
(p=0,04).

Sonuc: Hasta grubunda restriktif spirometrik patern daha
sik goruldu, ancak istatistiksel olarak anlamli bir fark yoktu.
Calisma bobrek hacim analizi ve daha bulylk hasta populasyonu
ile yapildiginda, farkin istatistiksel olarak anlamli olabilecegi
dustinilmektedir.

Anahtar Sozciikler: Otozomal dominant polikistik bobrek
hastaligi, akciger, solunum fonksiyon testi, spirometri
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Introduction

Autosomal dominant polycystic kidney disease
(ADPKD), the most common hereditary kidney disorder,
may causes pathologies in several systems such as
cardiovascular, gastrointestinal, urogenital, and central
nervous systems beside the kidneys (1,2). Although
cystic and non-cystic extrarenal involvement of ADPKD
in various organs are defined, pulmonary involvement
has not been clarified yet (3-6). In a study by Moua et
al. (6), patients with ADPKD were compared with those
having chronic kidney disease (CKD), and bronchiectasis
was observed more frequently in the ADPKD group, and
it was frequently found to be localized in the lower lobes.
One third of the patients, who were detected to have
radiologic bronchiectasis, were symptomatic. Smoking
was identified as an independent risk factor for the
development of bronchiectasis in the ADPKD group (6).
Mutations in polycystin genes show their direct effects
on renal primary cilia. Polycystins are also expressed in
the cilia of airway epithelial cells and airway smooth
muscle cells (4,7). As a result, functional abnormalities in
polycystins may decrease mucociliary clearance resulting
in radiologic bronchiectasis (4).

The reason for most extrarenal involvement is the
reflection of abnormalities in the collagen and extracellular
matrix to all systems. Cardiovascular complications are
more common in patients with ADPKD than in the general
population and are the most important causes of death.
These complications include early-onset hypertension, left
ventricular hypertrophy, pericardial effusion, and heart
valve diseases (3). Hypertension is the main risk factor
for the development of early cardiovascular disease. Left
ventricular hypertrophy is a major cause of mortality and
morbidity (8-10).

We aimed to examine pulmonary function tests in
patients with ADPKD and to compare the results with the
healthy control group. We also investigated its relationship
with kidney function test and respiratory function test.

Methods

This study was a single-center study, which enrolled
patients over 18 years of age followed in our nephrology
outpatient clinic. We compared the pulmonary function
tests between patients with ADPKD and healthy
controls. The study included forty-six patients and 43
healthy volunteers. Patients younger than 18 years of
age, with acute respiratory system infection, history of
any malignancy in remission, stage 3-4 heart failure,
morbid obesity, connective tissue disorders, restrictive or
obstructive lung disorder, neuromuscular disease, open
lung surgery or abdominal surgery, decompensated
liver disease, pleural and/or pericardial effusion, or
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nephrotic syndromes, those using immunosuppressive
drugs and pregnant patients were excluded from the
study.

The diagnosis of ADPKD was made using the Ravine
criteria (11). Data on demographics, such as age,
gender, height (m), weight (kg), and smoking status,
and duration of ADPKD, and comorbid diseases were
recorded. Body mass index was calculated as weight in
kilograms divided by height in meters squared. Patients
using antihypertensive drugs and/or having blood
pressure 140/90 mmHg or higher at two different
measurements were considered hypertensive. Patients
using oral antidiabetic drugs and/or insulin and/or with
fasting blood glucose level above 126 mg/dL and/or
Hemoglobin Alc level 6.5% or higher were reported as
diabetic. Patients with coronary heart disease confirmed
by angiography or history of coronary revascularization
were accepted as having ischemic heart disease. Serum
glucose, urea, creatinine, albumin, alanine transaminase,
aspartate transaminase, calcium and C-reactive protein
levels were measured after 12 hours of fasting with
routine laboratory methods using a Beckman Coulter
AU 2700 auto-analyzer following the manufacturer’s
instruction. Complete blood count was done using ABX
Penta DX120. Spot urine proteinuria was calculated
by spot morning urine protein/urine creatinine ratio.
Estimated glomerular filtration rate (eGFR) was calculated
by the CKD epidemiology collaboration equation. The
patient group was divided into two groups: eGFR below
and above 60 mL/min/1.73 mz2.

Jaeger Master Scobe (version 4.5, Yorba Linda, CA,
USA) was used in spirometric measurements. The patients
rested 15 minutes before the test. Excepted parameters
were calculated automatically by inserting the data of
height, weight, and gender. The tests were performed with
the patient sitting upright. First, the patient was asked to
take normal breaths and then take a deep breath while
still using the mouthpiece, followed by a further quick,
full inspiration before a full expiration. The tests were
repeated three times, and the best values were recorded
as forced vital capacity (FVC), forced expiratory volume
in the first second (FEV1), peak expiratory flow, FEF25-
75 and FEV1/FVC ratio were measured. The results were
classified as obstructive, restrictive or normal according to
the American Thoracic Society criteria.

There was not necessary to get ethics committee
approval in that time the study conducted. Written
informed consent was not obtained since the study did
not require an invasive procedure.

Statistical Analysis

The analysis was performed using the SPSS 17
package program (SPSS for Windows 17.0 standard
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version). Parametric values were expressed as mean *
standard deviation, whereas nonparametric variables were
presented as median (interquartile range). For comparison
of two groups, the independent samples t-test was used
in parameters with normal distribution and the Mann-
Whitney U test was used in parameters with abnormal
distribution. The chissquare test and Fisher's exact test
were used to evaluate categorical data. A p value of less
than 0.05 was considered statistically significant.

Results

Forty-six patients and 43 healthy volunteers were
included in the study. All patients had a family history of
ADPKD. Demographic, clinical and biochemical data of
the patient and control groups are given in Table 1. In
the ADPKD group, 27 patients (58.7%) had hypertension,
eight (17.4%) had ischemic heart disease and six patients
(13%) had type 2 diabetes mellitus. Hypertension was
significantly more common in the patient group (p<0.001).

The spirometry results of both groups are given
in Table 2. The restrictive pattern was present in seven
(15.2%) patients and obstructive pattern in one (2.1%);
in the control group, restrictive pattern was present in
two (4.6%) and obstructive in one (2.3%). There was no

Table 1. Comparison of demographic, clinical, and biochemical
data of the patient and control group (values was given as mean
+ SD)

Patient group Control group

(n=46) (n=43) P
Male gender, n (%) 20 (43.5) 23, (53) 0.34
Age (year) 47.6+£14 41.9+13.9 0.059
Smoking rate, n (%) | 16 (34.8) 20 (46.5) 0.26
Height (cm) 16519 168+9 0.13
Weight (kg) 75.2+13.1 75.1+11.1 0.94
BMI (kg/m2) 27.6+4.3 26.6+4 0.31
Glucose (mg/dL) 98+20 85+14 0.001
Urea (mg/dL)* 35 (25-58) 27 (21-32) 0.001
Creatinine (mg/dL)* | 1.02 (0.63-1.67) | 0.68 (0.56-0.83) | 0.002
Albumin (g/dL) 4.340.2 4.440.2 0.12
Calcium (mg/dL) 9.4+0.4 9.740.3 0.002
Leukocyte (mm3) 6710+1521 6860+1947 0.68
Hemoglobin (g/dL) | 12.90+1.65 13.71%1.17 0.009
Hematocrit (%) 38.9+4.8 40.6+3.1 0.056
Thrombocyte (mm3) | 258.043+65.555 | 249.279+69.959 | 0.54
Proteinuria (mg/g)* 134 (86-483) 65 (50.5-78.5) 0.001
eGFR 77.1£43.1 113.5+18.3 <0.001

(mL/min/1.73 m2)

SD: Standard deviation, BMI: Body mass index, eGFR: Estimated
glomerular filtration rate, n: Number *median (IQR 25-75)

significant difference in the presence of restrictive pattern
and obstructive pattern between the groups (p=0.15;
p=1). In addition, there was no significant difference in the
presence of obstructive and restrictive patterns between
patients with eGFR below and above 60 mL/min/1.73 m2
(Table 3).

Discussion

ADPKD disease is a multisystem disease characterized
by expansion of kidney volume and multiple cysts in
kidneys and other organs (12,13). While there are many
studies on extrarenal manifestations of ADPKD, studies
including pulmonary pathologies are limited (4,6,14-
17). Airway dilatation seen in ADPKD could develop
by abnormal expression of polycystin in smooth muscle
likewise vascular aneurysms and colonic diverticulosis

(2). Expansion of renal volume and increasing intra-
abdominal pressure, over time, may decrease lung
Table 2. The results of spirometry in patient and control groups
(values was given as mean * SD)
Patient group | Control group
(n=46) (n=43) P
FEV;% 93.6+20.9 95.8+13.2 0.49
FVC% 93.8£19.5 96.9+£12.7 0.04
FEV,/FVC 83.8+7.3 82.66.2 0.50
PEF% 79.8+19.3 86.9+20.0 0.99
MEF,5.75% 81.0+24.9 86.0+24.7 0.64
Obstrictive pattern,
n (%) 1(2.1) 1(2.3) 1
Roestnctlve pattern, n 7(15.2) 2(4.6) 0.15
(%)
SD: Standard deviation, FVC: Forced vital capacity, FEV1: Forced expiratory
volume in 1 second, PEF: Peak expiratory flow, MEF: Mean expiratory flow, n:
Number

Table 3. The results of spirometry in patients with eGFR below
and above 60 mL/min/1.73 m?2 (values was given as mean * SD)

eGFR >60 mL/ eGFR < 60 mL/

min/1.73 m? min/1.73 m2 P

(n=25) (n=21)
FEV;% 90.6+19.2 96.8+£22.9 0.60
FVC% 91.6£17.5 96.0+£21.8 0.25
FEV,/FVC 86.2+8.1 80.9£5.2 0.18
PEF% 81.7+£19.5 77.4+19. 4 0.96
MEF,s5 ;5% 82.4+27 .4 80.4+22.3 0.36
pattern,n (i) | 2® 0 1
ey |50 09

SD: Standard deviation, eGFR: Estimated glomerular filtration rate, FVC: Forced
vital capacity, FEV1: Forced expiratory volume in 1 second, PEF: Peak expiratory

flow; MEF: Mean expiratory flow, n: Number
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compliance and cause reduced FVC and also restrictive
lung diseases. In addition, presence of respiratory
function abnormalities is not surprising when common
points in bronchiectasis pathogenesis and smooth muscle
function defects found in other organs are taken into
consideration. In this study, we aimed to demonstrate the
effect of ADPKD on spirometry findings. In the literature,
there is a limited number of studies on spirometry
findings in ADPKD (6). Radiographically, presence of
bronchiectasis was researched because of the idea that
disruption of respiratory ciliary function may lead to
bronchiectasis. Driscoll et al. (4) compared patients with
ADPKD and non-ADPKD CKD patients whose etiology
was different in terms of bronchiectasis detected by
radiologic examination and found that the prevalence of
bronchiectasis was higher in ADPKD patients. Although
the disease was accompanied by bronchiectasis in
patients with pulmonary involvement and pulmonary
function findings of bronchiectasis with obstructive
pattern, the frequency of restrictive pattern, and FVC
were higher in ADPKD patients in our study (p=0.15
and p=0.04, respectively) (Table 2). While there was
no significant difference in the incidence of restrictive
patterns, the decrease in FVC, which is one of the most
critical findings of restrictive lung diseases, supported
the hypothesis of the effect of increased intraabdominal
pressure on lung volume capacity. In a study conducted
by Moua et al. (6), pulmonary function test was similar
in patients with ADPKD and patients with CKD.

Patients with eGFR below and higher than 60 mL/
min/1.73 m2 were compared with each other, and we
found no relationship between kidney function test and
pulmonary function test (Table 3). The reason for not
determining the relationship between them may be due to
the number of participants or the lack of renal volume in
the study. The mean eGFR was 35.4+14.3 in patients with
an eGFR <60. Further studies on this subject are needed.

Study Limitations

It is obvious that if the study has been done with larger
patient participation as well as kidney volume assessment,
clearer data would be obtained.

Conclusion

Although the frequency of restrictive pattern was not
significantly higher, FVC was significantly lower in ADPKD
patients than in controls. This may reflect the indirect
effects of enlarged kidneys. Further detailed studies,
including renal volume, are needed.
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Abstract

Aim: Ovarian cancers, 20% of which are hereditary, are
considered the most lethal gynecological malignancies. Defects
on DNA mismatch repair (MMR) genes are responsible for
hereditary ovarian tumors related with Lynch syndrome. In this
study, we aimed to determine microsatellite instability status in
invasive and borderline epithelial ovarian tumors diagnosed via
immunohistochemistry in our clinic and compare the results with
several prognostic parameters and survival.

Methods: In this retrospective study, 159 epithelial ovarian
tumors were evaluated for age, tumor type, histological grade
and Federation of Gynecology and Obstetrics (FIGO) stage as well
as survival. MMR protein expression was immunohistochemically
examined and absence of nuclear staining in tumor cells was
considered MMR protein expression loss. All prognostic
parameters were compared and analysed statistically.

Results: MMR protein expression loss showed no statistically
significant relationship with FIGO stage, age, histological grade,
and survival. The only correlation was detected between tumor
type and MMR protein loss (p<0.001).

Conclusion: Although there are studies comparing microsatellite
instability status of the tumors with several prognostic
parameters, there is still no consensus on the issue. In this study
on ovarian tumors, MMR protein expression loss was related with
histological subtypes, but not with other prognostic parameters
or survival. We believe that it is worth further investigating in
larger studies with higher number of cases.

Keywords: Microsatellite instability, MMR expression, ovarian
tumors, immunohistochemisty, prognosis, survival

Oz

Amag: Yizde 20'si herediter olan over kanseri en Olimcil
jinekolojik  malignitedir. DNA  mismatch onarm (MMR)
genlerindeki defektler, Lynch sendromu ile iliskili herediter over
timorlerinden sorumludur. Bu calismada invazif ve borderline
epitelyal over timorlerinde mikrosatellit instabilite arastirimakta
olup sonuglar ¢esitli prognostik parametreler ile karsilastiriimistir.

Yontemler: Bu retrospektif calismada 159 epitelyal over timord,
yas, tumor tipi, histolojik grade ve Uluslararasi Kadin Dogum
Dernekleri Federasyonu (FIGO) evreleme vyanisira sagkalim
yonlinden incelenmistir. MMR ekspresyonu immunohistokimyasal
olarak arastirilmis olup timor hicrelerinde nikleer boyanma
kaybi, MMR ekspresyon kaybi olarak kabul edilmistir. Tim
prognostik parametreler karsilastiriimis ve tim veriler istatistiksel
olarak incelenmistir.

Bulgular: MMR protein ekspresyon kaybi ile FIGO evresi, yas,
histolojik grade ve sagkalim arasinda istatistiksel olarak anlamli
iliski saptanmamistir. Sadece timor tipi ile MMR kaybi arasinda
anlamli bir korelasyon bulunmustur (p<0,001).

Sonug: TUmorin mikrosatellit instabilite durumu ile c¢esitli
prognostik parametreleri karsilastiran calismalar mevcut olsa
da sonuclar celiskilidir. Bu calismada over tlmorlerinde, MMR
ekspresyon kaybi histolojik alt tiplerle iliskili bulunmus olup diger
prognostik parametreler ve sagkalim ile iliski saptanmamistir.
Bu konunun daha ¢ok olgu iceren genis calismalar esliginde
irdelenmesi uygundur.

Anahtar Sozciikler: Mikrosatellit instabilite, MMR ekspresyonu,
over timorl, immunohistokimya, prognoz, sagkalim
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Introduction

Ovarian cancer is one of the most frequent cancers (age
standardized rate 6.4/100,000 person) and has the highest
mortality rate among all gynecological malignancies (1,2).
Well-accepted prognostic parameters for ovarian cancer
are International Federation of Gynecology and Obstetrics
(FIGO) stage, age, tumor type and histological grade (2).
Approximately one fifth of ovarian tumors are hereditary
and Lynch syndrome (LS) is responsible for 10-15% of these
cancers (2,3). In LS, DNA mismatch repair (MMR) genes
(mostly MLH1, MSH2, MSH6, and PMS2) have hereditary
mutations which lead to the development of microsatellite
instability (MSI). In addition, deletions in EPCAM gene
responsible for MSH2 gene promoter methylation might
be found in LS. Microsatellites are short, repetitive DNA
sequences unevenly distributed across the genome (3) on
which insertion-deletion type mutations can emerge during
DNA synthesis. These mutations, named MSI, are normally
repaired by the MMR system. Due to mutations in repair
genes, defects might not be repaired and subsequently,
mutant copies might accumulate. Mutations developing
on microsatellite foci that encode genes might lead to
neoplastic alterations (2,4-7). MSI was first discovered in
LS-related colon cancer, and subsequently, suggested to
have a role in the pathogenesis of various genetic and
sporadic cancers. MSI is also reported in approximately
10% of ovarian cancers (3,7,8).

MSI, which has a well-known prognostic and
therapeutical significance in colon and endometrial
cancers, might help clarify certain topics related

with ovarian tumors, such as growth rate, precursor
lesions, prognosis and response to therapy (3). MMR
mutation and MSI are detected using methods such
as immunohistochemisty (IHC) and polymerase chain
reaction (PCR) (5,7,8). Although PCR and gene analysis
give some idea on MSI status, these are troublesome, time-
consuming and expensive methods (5,7,9,10). On the
other hand, IHC analysis, which is routinely used in many
pathology laboratories, is a simple, inexpensive, rapid and
convenient method to investigate familial and sporadic
MMR defects. In tumors with MMR pathway defects, it is
possible to detect loss of one or more protein expressions.

In this study, we aimed to determine MSI status of
invasive and borderline epithelial ovarian tumors using
the IHC method and evaluate its correlation with several
prognostic parameters and survival.

Methods

One hundred fifty-nine ovarian tumors diagnosed
with morphological and immunohistochemical analysis
in our pathology clinic between January 2012 and
December 2016 were included in the study (ethic
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committee approval no: 2017/514/104/5, Kartal Dr. LUtfi
Kirdar City Hospital). Slides, paraffin blocks and reports
belonging to the cases were retrospectively analysed.
Sections prepared from the paraffin blocks of selected
slides were immunohistochemically stained, as explained
below. The cases were reviewed by two pathologists
using light microscopy. Demographic data were extracted
from patient records. For staging, data from the archives
of the medical oncology department were analysed
according to the 2014 FIGO staging. For inclusion, the
diagnosis of epithelial tumor should be made from surgical
specimens, adequate tumor tissue should be present at
blocks and slides of the case, positive internal control
should be present, and besides, surgical specimen should
be included if both biopsy and surgical specimens were
available. Consultation cases, cases without paraffin blocks
and cases with technically unsatisfactory IHC results were
excluded. According to the Death Registration System,
patients alive during the study period were recorded as
“survived” cases.

For immunohistochemical examination, 4 um thick
sections prepared from formalin fixed-paraffin embedded
tissues were used. Tissue sections were taken onto
electrostatic loaded slides (isotherm) and placed into 70 °C
incubator for at least 1 hour. All IHC procedures, including
deparaffinization and antigen retrieval were performed
in a full automated IHC stainer (Ventana BenchMark XT,
Ventana Medical Systems, Tucson, AZ).

Instrument-ready, biotinylated, horseradish
peroxidase multimer based, ready-to-use kit containing
hydrogen peroxide substrate and 3.3'-diaminobenzidine
tetrahydrochloride ~ (DAB)  chromogen  (ultraView™
Universal DAB Detection Kit, Catalog number 760-500,
Ventana Medical Systems, Tuscon, AZ) were used. Staining
with MLHT (Clone: ESO5, Dako North America, Ready to
use), MSH2 (Clone: FE11, Dako, North America, Ready to
use), MSH6 (Clone: EP49, Dako, North America, Ready to
use), and PMS2 (Clone: EP51, Dako, North America, Ready
to use) antibodies, counterstaining with hematoxylin,
dehydration and xylene clearing were performed and
the slides were coversslipped. Inflammatory and stromal
cells on slides were considered positive internal control
and nuclear staining for each antibody, positive staining.
Absence of nuclear staining in tumor cells was interpreted
as "loss of MMR proteins”.

Statistical Analysis

Statistical analysis with SPSS version 15.0 software was
used to investigate the appropriateness of the variables
to normal distribution by using histogram graphs and the
Kolmogorov-Smirnov test. Mean, standard deviation and
median values were used for descriptive analyses. Two x
two grids were compared with Pearson’s chi-square and
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Fisher's exact tests. ANOVA was used when variables
with normal distribution (parametric) evaluated between
more than two groups; the Mann-Whitney U test was
used when variables showing non-normal distribution
(nonparametric) were evaluated between binary groups;
and the Kruskal-Wallis test, for more than two groups. The
Spearman correlation coefficient was used to analyze the
measurable data with each other. For overall comparison
of survival function, log-rank test (Mantel-Cox) was used.
A p value of less than 0.05 was considered statistically
significant.

Results

Of the 159 study patients, 68% was under the age
of 60 (18-79 year, mean age: 53.4). In 60% of the cases,
tumor type was serous carcinoma and most of the cases
(87%) were high grade. The most common borderline
tumor was borderline mucinous carcinoma. Regarding
stage, 43% of the patients had FIGO1 and 42% had FIGO3
disease (Table 1).

MMR loss was found in three of 159 cases of ovarian
carcinoma (1 serious carcinoma, 1 clear cell carcinoma and 1
borderline endometrioid carcinoma). When the relationship
between age, tumor type, FIGO stage, histological grade and
MMR protein expression loss were analysed, a significant
relationship was found only between tumor type and MMR
loss (p<0.001). MMR protein expression loss was present
in 1 of 2 (50%) borderline endometrioid tumors, one of

Table 1. Clinicopathological characteristics of the cases
n %
<60 106 66.67
Age (year) =60 53 33.33
Serous carcinoma 96 60.38
Endometrioid carcinoma 10 6.29
Mucinous carcinoma 3 1.89
Clear cell carcinoma 9 5.66
Tumor type Transitior'wal cell carlcinoma 1 0.63
Seromucinous carcinoma 1 0.63
Borderline serous tumor 18 11.32
Borderline endometrioid tumor | 2 1.26
Borderline mucinous tumor 16 10.06
Borderline seromucinous tumor | 3 1.89
Histological Low grade 16 13.45
grade High grade 103 | 86.55
1 69 43.40
FIGO stage 2 18 1132
3 67 42.14
4 5 3.14
FIGO: Federation of Gynecology and Obstetrics, n: Number
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nine (11%) clear cell carcinoma and 1 of 96 (1 %) serous
carcinoma (p<0.001) (Table 2). In two patients, only MSH2
protein expression loss and in one patient, both MLH1
and PMS2 protein expression loss were detected (Table 3)
(Figure 1 and 2).

Totally, in 159 ovarian cancers, the rate of patients
without MMR loss and who were still alive (70.5%) was
below the rate of the all patients who were alive (71.1%)
while the rate of patients who had MMR loss and survived
was 67% (Table 4). The patient who had MMR loss and
was paraplegic died in September 2018 due to a non-
tumoral reason. A statistically significant relationship was
not found between MMR protein expression loss and
mortality [%2 (1)=0.044, p>0.005].

Discussion

Most frequent hereditary cancer syndromes related
with ovaries are hereditary breast and ovarian cancer
syndrome (HBOC) and LS. HBOC with BRCA1/2 mutations
constitute 90% of cases and LS, the remaining 10% (11).
LS previously was called hereditary nonpolyposis colorectal
cancer, is an autosomal dominant familial syndrome seen
at an early age, associated with a genetic predisposition
to colorectal, endometrial, gastric or ovarian cancers
and rarely found in patients having small intestine,
pancreas, and brain tumors. In LS, hereditary mutations
are observed in MMR genes. According to the literature,
the most frequent histological subtypes in LS-related
ovary tumors are clear cell and endometrioid type ovarian
cancers (12,13). In a study by Song et al. (14), the mean
cumulative risks of ovarian cancers by age 80 years were
estimated to be 64%, 24% and 3.7% in the presence of
BRCAT1, BRCA2 and MMR gene mutations.

In the study of Song et al. (14), the median age at
diagnosis of hereditary ovarian cancer was 52 for BRCA1
mutation carriers, 57 for BRCA2 mutation carriers and 54
for MMR gene mutation carriers. Vierkoetter et al. (12)
reported that patients with MMR protein expression loss
were younger than patients without MMR loss (mean age,
47 and 58 years, respectively,) (p=0.014) In our study,
three patients with MMR protein expression loss were
33, 48 and 60 years old, respectively (mean age: 48.6
year). Although the patients were younger in the group
with MMR protein expression loss, we did not find any
relationship between age and MMR loss. This may be due
to small sample size.

Regarding tumor types, MSI was more frequently
reported in several histological subtypes (10,13,15-17).
In a study including 42 clear cell ovarian cancers, Cai
et al. (18) reported that nine of the cases (21%) were
related with MSI and high level of MSI was involved in the
development of a subset of ovarian clear cell carcinomas.
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Figure 1. a-d. Immunohistochemical nuclear staining in cases with MMR gene expression (x400). MLH1 (a). MSH2 (b). PMS2 (c). MSH6 (d)
MMR: Mismatch repair

Table 2. Relation between age, tumor type, FIGO stage, histological grade and MMR protein expression loss

MMR protein expression
Present Absent p
n % n %

<60 104 (98.11) 2 (1.89)

Age (year) 1.000
=60 52 (98.11) 1 (1.89)
Serous carcinoma 95 (98.96) 1 (1.04)
Endometrioid carcinoma 10 (100.00) 0 (0.00)
Mucinous carcinoma 3 (100.00) 0 (0.00)
Clear cell carcinoma 8 (88.89) 1 (11.11)
Transitional cell carcinoma 1 (100.00) 0 (0.00)

Tumor type ; - <0.001
Seromucinous carcinoma 1 (100.00) 0 (0.00)
Borderline mucinous tumor 16 (100.00) 0 (0.00)
Borderline seromucinous tumor 3 (100.00) 0 (0.00)
Borderline serous tumor 18 (100.00) 0 (0.00)
Borderline endometrioid tumor 1 (50.00) 1 (50.00)
1 68 (98.55) 1 (1.45)
2 17 (94.44) 1 (5.56)

FIGO stage 0.675
3 66 (98.51) 1 (1.49)
4 5 (100.00) 0 (0.00)

. . Low grade 16 (100.00) 0 (0.00)

Histological grade - 0.574

High grade 101 (98.06) 2 (1.94)

FIGO: Federation of Gynecology and Obstetrics, MMR: Mismatch repair, n: Number
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Figure 2. a-d. Absence of immunohistochemical nuclear staining in cases with MMR gene expression loss (x400). MSH2 - clear cell
carcinoma (a). MSH2 - borderline endometrioid tumor (b). MLH1 -high grade mixed serous (undifferantiated) carcinoma (c). PMS2 -

high grade mixed serous (undifferantiated) carcinoma (d)
MMR: Mismatch repair

Table 3. MMR subtypes in cases that have MMR loss
MLH1loss | MSH2loss | MSH6loss | PMS2loss

o

Case 1
Case 2
Case 3
MMR: Mismatch repair

4e

+ +

Table 4. Relation between MMR protein expression loss and
mortality

Total | Dead Alive
MMR loss

n n n %
Absent 156 46 110 70.5%
Present 3 1 2 66.6%
Total 159 47 112 71.1%

MMR: Mismatch repair, n: Number

Gras et al. (13) found MSI in only endometrioid and clear
cell ovarian cancers and its incidence was 12.5%. Lu et al.
(16) found MSI more frequently, in poorly differentiated
mucinous and clear cell ovarian cancers, however MSI
level was not related with age, tumor differentiation
or tumor type, but related with only stage (16). In a
metaanalysis of 15 studies (n=159) that investigated
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the correlation between histological subtypes and MMR
gene defect, Pal et al. (3) reported that, in ovarian tumors
with MMR gene defect, non-serous histological subtypes
were dominant and besides, mucinous and endometrioid
type ovarian carcinomas were analogous to colon and
endometrium cancers of LS (3). Ryan et al. (19), explained
that, in LS-related cancers, dominant histological type was
endometrioid carcinoma, however, MMR gene defect
was also seen in high grade serous carcinomas. In our
study, we found a relationship between tumor type and
MMR protein expression loss (MMR loss was seen in a
borderline endometrioid tumor, clear cell carcinoma and
high grade mixed serous carcinoma). Even if we found a
statistically significant relationship between MMR protein
expression loss and tumor type, our patient group with
MMR loss was small and this result should be supported
with larger studies.

A retrospective study by the International LS Working
Group on correlation between histological grade and MSI
protein expression loss reported that LS-related ovarian
cancers were mostly in early stage and low grade (20).
Colle et al. (7) found that LS-related ovarian cancers were
low-grade endometrioid and early stage tumors. Dellas et
al. (21) reported that although MSI was more frequent
in poorly differentiated cancers (p>0.05), a statistically
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significant relationship existed only between early stage
and MSI (p=0.03). In our study, one of the patients with
MMR loss had borderline endometrioid carcinoma, one,
high-grade clear cell carcinoma and the other had high-
grade mixed serous carcinoma. Statistical analysis revealed
that histological grade was not correlated with MMR loss
in our series. Since the stages in our patients with MMR
loss were Stage IA, Stage IIB and Stage llIC, respectively,
a statistically significant relationship was not established
between MMR loss and FIGO stage. Small sample size
might be the reason for not finding any relationship
between histological grade, stage and MMR loss; therefore,
we think that further analysis might be clarifying.

In a study by Ryan at al. (19) examining 1047
patients with MMR gene mutation, 53 patients had LS-
related ovarian cancer; 85% of these patients presented
at stage 1/2 and 5 years survival was 80%. Mallorca
Group prospectively investigated 1942 patients without
previous cancer, who were MMR mutation carriers, with
colonoscopy and gynecological examination. In this study,
19 of 314 cancers developed during follow-up were
ovarian cancers and cumulative ovarian cancer risk at age
70 was 11% for MLHT gene defect, 15% for MSH2 gene
defect and 0% for MSH6 and PMS2 gene defects. Most
of the patients with ovarian cancer were younger than
50 and 10-year survival was 89% (22). The same study
group, in a recent study including LS patients who did not
have cancer previously, had early cancers and still alive,
found that 5-year survival was 83% and 10-year survival
was 74% in ovarian cancers (23). In our study, one of the
three patients with MMR loss was paraplegic and died
within 5 years of follow up. Statistical analysis revealed
no relationship between patient survival and MMR loss.
Nevertheless, we believe that survival should also be
further investigated in larger series.

In the study by Mallorca group, MSH6 and PMS2
loss were not found in ovarian cancers. On the contrary,
Norquist et al. (24) found MMR gene mutation in eight
of 1,915 patients with ovarian cancer and 88% of these
patients had PMS2 or MSH6 gene defect. In 2/3 patients
with MSH6 mutation, there were endometrioid and early-
stage cancers. The tumor type in four patients with PMS2
mutations was high grade serous carcinoma and was
advanced stage. In the study by Song et al. (14), MMR
gene mutation was seen in 17 patients and 10 of them
had MSH6, four had MSH2, two had MLHT and one had
PMS2 gene mutation. In our study, immunohistochemical
analysis with MLH1, MSH2, MSH6, and PMS2 markers
revealed that two of three patients with MMR loss had
only MSH2 protein expression loss and, one patient had
both MLH1 and PMS2 loss. Normally, as a result of MSH2
protein expression loss, due to heterodimeric structure,

457

MSHG6 protein expression loss is also expected. But in two
patients with MSH2 loss, no staining loss was seen in MSH6.
This might be because of a variable immunohistochemical
staining pattern of MSH6 (5). According to Terui et al.
(25), 24% of mutations identified in LS are missense
substitutions and this mostly occurs on MSH6 gene.
Mutant proteins that develop after missense mutations
on genes, might be catalytically inactive but antigenically
active (7). In our cases that show only MSH2 loss, MSH6
protein expression loss may not have been found because
of missense mutation. In these patients, MSH2 loss might
depend on EPCAM gene mutation, thus, we think that
MSI status should be clarified with molecular analysis and,
EPCAM gene analysis should be added.

Defect on DNA mismatch repair genes occur as a result
of two mechanisms, one of which is germline mutations
and the other is hypermethylation of CpG island on MLH1
gene. In normal cells, these islands are not methylated.
Since BRAF mutation is seen in 70% of cancers that occur
after MLH1 methylation and is not seen in LS, MMR defect
might be sporadic (26,27). When immunohistochemical
MLH1 and PMS2 protein expression loss are found in a
case, since the tumor may be hereditary as well as sporadic,
the patient should be examined for BRAF mutation and
MLH1 methylation. Our patient who had both MHL1 and
PMS2 loss was old and the tumor type was high-grade
serous mixed carcinoma. We assume that in such cases,
besides genetic analysis for LS, BRAF mutation should also
be analysed for identification of sporadic cases.

In a study by Park and Kim (11) investigating hereditary
risk in borderline ovarian tumors immunohistochemically
with MLH1, MSH2, BRCA1, and BRCA2 (n=32), 3% of the
cases showed MSH2 protein expression loss. According
to this study, although a relationship between borderline
tumors and hereditary syndromes was not known, family
history should be investigated and necessary tests should
be done in suspicious cases (11). In our study, MMR protein
expression loss was present in almost 2-3% of borderline
tumors (1/39 borderline tumors). We found MMR protein
expression loss in 1 of 2 borderline endometrioid tumors
and in which MSH2 protein expression loss was present.
In the borderline cases in our study, the incidence of
MSH2 protein loss was similar to that in the study by Park
and Kim (11) The patient with MMR protein loss had an
endometriosis history as well as tumor in family history.
Altogether, the results suggest a hereditary tumor in that
patient.

In a study evaluating 834 ovarian cancers with IHC
and molecular MSI test, Lee et al. (8) reported poor
overall concordance (68%) between the two methods.
They suggested that disconcordance might be due to
different genetic features of ovarian tumors and also, due
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to benign cases with MSI expression. Dellas et al. (21)
found immunohistochemical MMR protein expression
loss in 10/41 of patients and IHC could detect only a
few (24%) MSl-positive cases. In our study, IHC detected
MMR loss in three of 159 cases (1.8%). MSl is expected in
10-12% of ovarian cancers according to literature search,
thus, IHC might have detected a small part of actual MSI
cases (8).

Study Limitations

Our study has some limitations. Since some of ovarian
cancers diagnosed between 2012 and 2016 were
consultation cases, paraffin blocks were not available.
Also, in some cases, due to technical problems, IHC did
not reveal optimal results. Besides, detailed demographic
and clinipathological data were not present in records of
patients who received chemotherapy. These, altogether,
negatively affected the included number of cases.

Conclusion

In our study, though MSI status of epithelial ovarian
tumors was significantly related with histological subtypes,
any relationship with other prognostic parameters and
survival was not detected. We suggest that in patients
with clear cell and endometrioid ovarian tumors under
age 50 years, who have personal and/or family history
of malignancy, or have concomitant secondary tumors;
immunohistochemical MMR analysis might be helpful for
monitoring the patients or patients’ relatives. We think
that since we had a limited number of cases, further
studies with larger series will be clarifying.
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Basvuru Anindaki Serum Kalsiyum ve/veya Fosfor Duzeyleri ve Cinsiyetin,
Hiperkalseminin Etiyolojisi ve Erken Prognozu ile Iliskisi
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Abstract

0z

Aim: Hypercalcemia (HCM) is a common clinical problem
characterized by a serum corrected calcium (cCa) level of
>10.7 mg/dL. Primary hyperparathyroidism and malignancy are
mostly (90%) involved in the etiology. In this study, we aimed
to determine the relationship of cCa and phosphorus (P) levels,
cCa/P ratio and gender with the etiology of HCM and one-week
mortality.

Methods: Records of HCM patients older than 18 years of age
who were hospitalized between January 1, 2017 and December
31, 2018 were retrospectively reviewed. Age, gender, cCa and P
levels, HCM etiology and one-week survival status of the patients
were recorded. Subsequently, the patients were divided into two
groups according to whether the etiology of HCM was benign or
malignant. Then, the groups were compared statistically in terms
of gender, biochemical values and one-week survival.

Results: The median level of serum cCa was found to be
significantly higher in males (p<0.00). The frequency of
malignancy-associated HCM was higher in males than in
females. When the groups were compared, serum cCa and P
levels were found to be higher in malignancy-associated group
(p<0.000 and p=0.005, respectively). The one-week mortality
rate in all patients was 18.99%. However, surprisingly, the one-
week mortality rate in malignancy-associated HCM was lower
than in the other group.

Conclusion: Our study results show that serum cCa and P levels
at the time of admission, and gender may help early evaluation
of the etiology and/or prognosis of HCM.

Keywords: Hypercalcemia, mortality, calcium, phosphorus,
prognosis

Amac: Hiperkalsemi (HK), serum duzeltiimis kalsiyum (dCa)
seviyesinin 10,7 mg/dL'nin Uzerinde olmasi ile karakterize
yaygin bir klinik sorundur. Etiyolojide cogunlukla (%90) primer
hiperparatiroidizm ve malignite yer alir. Biz bu calismamizla tani
anindaki kalsiyum ve fosfor dizeyleri, dCa/P orani ve cinsiyetin,
hiperkalsemi etiyolojisi ve 1. hafta mortalitesi ile iliskisini
saptamay! amacladik.

Yontemler: 1 Ocak 2017 ve 31 Aralik 2018 tarihleri arasinda
hastanemizde yatarak tetkik ve tedavi edilen 18 yasindan buyik
hiperkalsemili hastalarin kayitlari retrospektif olarak incelendi.
Hastalarin yas, cinsiyet, kalsiyum ve fosfor dizeyleri, HK etiyolojisi
ve 1.hafta sagkalim durumlari kaydedildi. Hastalar HK etiyolojisinin
benign ya da malign nedenlere bagli olmasina gdre iki gruba
ayrildi. Gruplar, yas, cinsiyet, belirtilen biyokimyasal degerler ve ilk
hafta sagkalimi agisindan istatistiksel olarak karsilastiriidi.

Bulgular: Serum dCa’'nin medyan seviyesi erkeklerde anlamli
olarak daha yiksek tespit edildi (p<0,00). Malignite ile iliskili HK
sikhigr erkeklerde kadinlardan daha fazlaydi. Malign ve benign
etiyolojik gruplar karsilastirildiginda, serum dCa ve P duzeyleri
maligniteye bagli hiperkalsemide daha yiksek saptandi (p<0,000
ve 0,005). Tim hastalarin ilk hafta mortalite orani %18,99 idi.
Ancak sasirtici bir sekilde, malignite iliskili HK'de 1. hafta 6lim
orani diger gruptan daha dusuktd.

Sonug: Calisma sonuglarimiz, HK ile basvuran hastalarda
basvuru anindaki serum dCa ve serum P dizeyleri ile cinsiyetin,
hiperkalseminin etiyolojisi ve/veya prognozunun erken degerlen-
dirilmesine yardimci olabilecegini gdstermektedir.

Anahtar Sozciikler: Hiperkalsemi, mortalite, kalsiyum, fosfor,
prognoz
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Introduction

Hypercalcemia (HCM) is a common clinical problem
characterized by a serum calcium level of >10.7 mg/dL
(>2.6 mmol/L). HCM may be mild [serum calcium <12
mg/dL (3 mmol/L)], severe [serum calcium >14 mg/dL
(3.5 mmol/L)], or moderate (in between the above levels).
Primary hyperparathyroidism and malignancy account for
about 90% of all cases of HCM (1,2).

Serum corrected calcium (cCa) level is used in
evaluating HCM (2). In a study by Catalano et al. (3)
from Italy, it was reported that hypocalcemia was more
common in males while HCM did not show a gender
difference. Also, unlike hypocalcemia, the incidence of
HCM did not show a significant increase over time in the
same study. In another study, although HCM was more
common in females, malignancy-related HCM was found
to be more frequent in males (4). As far as we know,
there is no study about gender difference in the etiology
of HCM and/or on the 1st week mortality of HCM in
Turkey and the neighboring countries. To the best of our
knowledge, there is also no study about the relationship
of admission serum cCa and serum P levels (and cCa/P
ratio) with the type of HCM (benign or malignancy-
related) and/or with 1st week outcomes.

Methods

This retrospective study was approved by University of
Health Sciences Turkey, Bakirkdy Dr. Sadi Konuk Training and
Research Hospital Ethics Committee (decision no: 2019-19-
02, date: 30.09.2019). This study was done in accordance
with the RECORD Reporting Guidelines (5). Records of
patients older than 18 years with HCM who were admitted
to University of Health Sciences Turkey, Bakirkdy Dr. Sadi
Konuk Training and Research Hospital between 1st January
2017 and 31st December 2018 were retrospectively
reviewed. The patients were divided into two groups:

Group 1: consisted of patients with malignancy-
associated HCM (n=113).

Group 2: non-malignancy (benign)-related HCM (due
to primary, secondary or tertiary hyperparathyroidism,
drug-induced vitamin D intoxication, granulomatous or
other endocrinological causes) (n=98).

Inclusion criteria:

1. Age =18 years (both groups),

2. Availability of admission serum cCa, and serum
P levels (both groups),

3. Availability of 1st week mortality and outcome
records (both groups),

Exclusion criteria:

1. Temporary HCM
2. Uncertainty of the etiology of HCM (both

groups)
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3. Insufficient patient records (both groups)

Records of 230 patients were reviewed. Nineteen
patients were excluded due to presence of at least one of
the above-mentioned exclusion criteria. Thus, final analysis
was done with a total of 211 hypercalcemic patients.
The primary aim of this study was to compare age, sex,
serum cCa and P levels, cCa/P ratio between the two
groups. A secondary aim of the study was to investigate
the relationship of these parameters with the 1st week
outcomes of the patients.

Data Availability

Data are available for researchers (for research purposes
only) on request by contacting the corresponding author.

Statistical Analysis

Statistical analyses were performed using the SPSS
22.0 statistical package for Windows. Description
of data was expressed by mean, standard deviation,
median and interquartile range, as appropriate. The
distribution of variables was analyzed using the
Kolmogorov-Smirnov test. For a comparison of variables
of a normal distribution, the independent samples t-test
was used and the Mann-Whitney U test was used for the
comparison of variables with non-normal distribution.
Pearson’s correlation coefficient and its nonparametric
equivalent Spearman’s correlation coefficient were
also used for evaluation of the correlation between
guantitative variables. A p value of less than 0.05 was
considered statistically significant.

Results

The mean age of the patients was 64.86+13.92 years.
The female to male ratio was 114/97. The median serum
cCa level in males was significantly higher than in females
(p=<0.001). On the other hand, there was no significant
difference in the median values of age, P and cCa/P ratio
between the genders (p>0.05 for all) (Table 1). Comparing
the patients according to malignant (group 1) or benign
(group 2) etiology, serum cCa, and P levels were higher in
malignancy-related HCM group (p=<0.0001 and p=0.005,
respectively). However, age, and cCa/P ratio showed no
significant difference between the groups (p<0.05) (Table
2). Comparison of males and females separately showed
that serum cCa was higher in both females and males of
group 1 (in comparison to group 2 females and males)
(p=0.0001 and p=0.017, respectively). Serum P level and
cCa/P ratio were significantly higher in females (but not
in males) in group 1 (p=0.002 and p=0.048, respectively).
There was no significant difference in age between genders
in both groups (p=<0.05) (Table 3). Of the total 113 patients
with malignancy-related HCM, females [44 (39%)] were
less than males [69 (61%)] (x2=5.53, p=0.019). Also, only
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three of the 113 malignancy-related HCM patients died in
the 1st week (x2=101.32, p<0.0001).

Comparing these 211 hypercalcemic patients for 1st
week mortality, nine (18.99%) died at the end of the 1st
week follow-up. Comparison of the parameters of those
who died with those who survived at the end of the
1st week is shown in Table 4. Serum P levels and cCa/P
ratio were higher in patients who died than in survived
patients (p=0.038 and p=0.046, respectively). Although
the mean age and serum cCa level in the dead patients

were higher than in those who survived, it did not reach
a statistical significance (p>0.05). Eight of these nine
patients were male (y2=5.44, p<0.020). Further analysis
of the survived 202 patients showed that 37 (18.32%)
of them were admitted to an intensive care unit (ICU)
during the 1st week of hospitalization. Comparison of
data of survived patients who did and did not require
ICU admission showed that only serum cCa levels were
significantly higher in patients requiring ICU [14.5 (12.7-
18.30) vs 13.10 (12.0-20.0) mg/dL, p<0.0001]. Also,

Table 1. Comparison of the patients by gender

Gender Age cCa Ca/P ratio Phosphorus
N Valid 114 114 96 96
Missing 0 0 18 18
Female
Mean (SD) 65.01 (13.99) 13.42 (1.38) 5.42 (2.47) 2.94 (1.26)
Median (min-max) 66.00 (18.00-91.00) 13.08 (12.00-19.30) 5.03 (2.16-13.7) 2.50 (1.00-6.00)
N Valid 97 97 70 70
Missing 0 0 27 27
Male
Mean (SD) 64.68 (13.55) 14.49 (1.75) 5.38 (2.43) 3.20 (1.56)
Median (min-max) 66.00 (20.00-97.00) 14.10 (12.10-20.40) 4.97 (1.94-13.10) 2.80 (1.00-7.60)
N 211 211 166 166
Total Mean (SD) 64.86 (13.92) 13.91 (1.65) 5.40 (2.44) 3.05 (1.39)
Median (min-max) 66.00 (18.00-97.00) 13.50 (12.00-20.40) 4.98 (1.94-13.70) 2.74 (1.00-7.60)
P value >0.05 <0.00* >0.05 >0.05

All data are non normally distributed.

NS: Not significant, SD: Standard deviation

cCa: corrected calcium, min: Minimum, max: Maximum, *Comparisons between females and males

Table 2. Comparison of the study parameters of group 1 with group 2

Etiology Age cCa Ca/P ratio Phosphorus
Group 1 Mean (SD) 65.13 (12.21) 14.53 (1.69) 5.35 (2.70) 3.30(1.51)
(n=113) Median (min-max) 66.00 (20.00-93.00) 14.10 (12.20-20.40) 4.57 (2.13-13.70) 3.20 (1.00-7.60)
Group 2 Mean (SD) 64.55 (15.41) 13.20 (1.28) 5.46 (2.17) 2.79 (1.22)
(n=98) Median (min-max) 6.00 (18.00-97.00) 12.80 (12.00-16.80) 5.34 (1.94-13.10) 2.41 (1.00-6.50)
P value NS <0.000 NS 0.005

All data are non normally distributed.

NS: Not significant, SD: Standard deviation, n: Number, cCa: corrected calcium, min: Minimum, max: Maximum

Table 3. Comparing group 1 with 2 according to gender

Group Gender Age cCa cCa/P ratio Phosphorus
S Mean (SD) 64.04 (12.45) 14.22 (1.55) 5.25 (2.98) 3.37 (1.43)
=
Group 1 Median (min-max) | 64.50 (38.00-86.00) | 13.90 (12.20-19.30) 4.40 (2.16-13.70) 3.40 (1.00-6.80
(Malignant Mean (SD) 65.82 (12.09) 14.73 (1,75) 5.43 (2.49) 3.25(1.58)
etiology) M (n=69) - -
Median (min-max) | 67.00 (20.00-93.00) | 14.50 (12.30-20.40) 4.70 (2.13-11.73) 3.10 (1.10-7.60)
S~ Mean (SD) 65.62 (14.94) 12.92 (0.99) 5.52 (2.11) 2.67 (1.06)
=
Group 2 Median (min-max) | 66.50 (18.00-91.00) | 12.70 (12.00-16.80) 5.24 (2.22-12.20) 2.42 (1.00-5.80)
(Benign Mean (SD) 61.85 (16.51) 13.90 (1.63) 5.28 (2.33) 3.10 (1.55)
etiology) M (n=82) : -
Median (min-max) | 62.50 (29.00-97.00) | 13.25 (12.10-16.80) 5.40 (1.94-13.10) 2.30 (1.00-6.50)
P value NSF, NSM <0.000F, 0.017M 0.002F NSM 0.048F, NSM

cCa: corrected calcium, F: Female, M: Male, SD: Standard deviation, min: Minimum, max: Maximum, n: Number
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only 11 (29.73%) of these 37 ICU-requiring patients were
female (%2=6.081, p<0.014).

Spearman’s correlation coefficient showed that serum
cCa and serum P levels were positively correlated with
malignancy-related HCM. However, there was a negative
correlation between serum P levels and the 1st week
outcomes (see Table 5).

Discussion

While primary hyperparathyroidism and malignancy
account for 80-90% of all cases of HCM, the differential
diagnosis has expanded to over 25 separate disease
states. Among the outpatient population, primary
hyperparathyroidism is the most common cause of HCM,
but malignancy accounts for approximately 65% of
hospitalized patients (6). Regardless of the etiology, the

signs and symptoms of HCM are similar, but there are
several clinical features that may help differentiate the
etiology of HCM. Measurement of parathyroid hormone
(PTH) and/or PTH-related protein (PTHrP) levels help
identify the cause of HCM (7). However, these tests are
not routine or early tests in the management of HCM.
Also performing these tests needs somewhat more time
than serum cCa and P tests. Additionally, PTHrP test is even
not routine in most of the centers (at least in developing
and/or in underdeveloped countries). HCM may be a life-
threatening condition and may require urgent treatment
and/or ICU admission. Thus, early evaluation (from etiology
point of view) and planning further diagnostic studies and
management are of paramount importance (8).

In our study, both serum cCa and serum P levels
were higher in malignancy-related HCM (in comparison

Table 4. Comparison of the parameters of the patients according to 1st week outcomes

Groups Gender Age cCa Ca/P ratio Phosphorus
F (n=102) Mean (SD) 65.27 (14.22) 13.30 (1.34) 5.27 (2.25) 2.97 (1.26)
Median (min-max) | 67.00 (18.00-91.00) 13.00 (12.00-19.30) 4.97 (2.16-12.20) | 2.50 (1.00-6.80)
M (n=63) Mean (SD) 63.25 (12.63) 14.21 (1.74) 5.61(2.34) 3.02 (1.50)
Survived at 1st Median (min-max) | 64.00 (29.00-93.00) 13.70 (12.10-20.40) 5.23(1.94-11.73) | 2.70(1.10-7.20)
week Total Mean (SD) 64.86 (13.76) 13.91(1.65) 5.40 (2.44) 3.05 (1.39)
Median (min-max) | 66.00(18.00-97.00) 13.50 (12.00-20.40) 4.98 (1.94-13.70) | 2.74 (1.00-7.60)
F (n=1) Mean (SD) 55.00 15.70 4.48 3.50
Median (min-max) | 55.00 15.70 4.48 3.50
M (n-8) Mean (SD) 72.50 (14.55) 14.48 (1.95) 3.77 (1.76) 4.25 (1.59)
Non-survived at Median (min-max) | 74.50 (51.00-97.00) 14.35 (12.10-16.80) 3.33(2.51-7.22) 4.40 (1.80-6,50)
1st week Total Mean (SD) 70.55 (14.80) 14.62 (1.87) 3.87 (1.63) 4.14 (1.48)
Median (min-max) | 73.00 (51.00-97.00) 15.70 (12.10-16.80) 3.66 (2.51-7.22) 4,30 (1,80-6.50)
P value NST NST 0.0467 0.038T

All data are non-normally distributed.

TComparing all survived with non-survived patients, SD: Standard deviation, F: Female, M: Male, cCa: corrected calcium, min: Minimum, max: Maximum, n: Number, NS:

Not specified

Table 5. Spearman’s correlation analysis results

. . Mortalite
cCa P Etiology cCa/Pratio (15t week)
o Correlation coefficient | 1.000 0.403** 0.471** -0.186* -0.074
c
Sig. (2-tailed) - 0.000 0.000 0.016 0.282
S Correlation coefficient | 0.403** 1.000 0.218** -0.966** -0.161*
Sig. (2-tailed) 0.000 - 0.005 0.000 0.038
) Correlation coefficient | 0.471** 0.218** 1.000 -0.122 0.086
Spearman’s rho | Etiology - -
Sig. (2-tailed) 0.000 0.005 - 0.119 0.216
) Correlation coefficient | -0.186* -0.966** -0.122 1.000 0.155*
cCa/P ratio - -
Sig. (2-tailed) 0.016 0.000 0.119 - 0.046
) Correlation coefficient | -0.074 -0.161* 0.086 0.155* 1.000
Mortality (15t week) - -
Sig. (2-tailed) 0.282 0.038 0.216 0.046

Sig: Significance, *Correlation is significant at the 0.05 level (2-tailed), **Correlation is significant at the 0.01 level (2-tailed), cCa: corrected calcium
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to benign etiologies associated HCM) in all patients with
no difference between males and females. Another
important finding in our patient series is that the frequency
of malignancy-related HCM was more common in males
than females (Table 3). Correlation analysis also showed a
significant positive correlation between these parameters
and the presence of malignancy-related HCM (Table 5).

Previous studies showed that life expectancy was
poor in cancer-associated HCM even in patients who
were actively treated. Ralston et al. (9) showed that
the availability of specific anticancer treatment was an
important prognostic indicator; the median survival was
30 days who did not receive any specific anticancer
treatment. In our study, the 1st week mortality rate in our
inpatients with HCM was 18.99%. Surprisingly, the 1st
week death rate in patients with malignancy-related HCM
was lower than in the other group.

Also, the male/female ratio of death was higher in
all patients in the 1st week. Although serum cCa levels
showed no significant difference, serum P level and cCa/P
ratio were higher in patients who died than in those who
survived. In the survived ones, the number of patient who
required intensive care after 1st week was higher in men
than in women. Therefore, our study findings showed that
serum cCa, and serum P could help predict the etiology
of HCM. On the other hand, gender could be useful in
predicting the etiology and 1st week mortality and need
for ICU as well.

Study Limitations

One of the limitations of our study is its retrospective
nature. PTHrP is not in routine use in our center. So, this
parameter was not used in classifying HCM patients.
Additionally, uncertain cases (from etiology point of view)
were excluded from the final analysis (of 230 patients only
211 cases were included in the final analysis).

Conclusion

Our study results show that early admission data
(gender, serum cCa level, and serum P level) may help
early evaluation of the etiology and/or early prognosis of
HCM. Further studies are needed in this field.
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Evaluation of Maternal Serum PAPP-A and hCG
Levels at 10-14 Weeks of Gestation in Hyperemesis
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Hiperemezis Gravidarum Tanisi Alan 10-14 Haftalik Gebelerde Maternal Serum
PAAP-A ve hCG Seviyelerinin Degerlendiriimesi
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Abstract

Aim: The aim of this study is to determine the relationship
between hyperemesis gravidarum and maternal serum
pregnancy-associated plasma protein A (PAPP-A) and human
chorionic gonadotropin (hCG) levels. This study was designed as
a case-control study.

Methods: The study group consists of 54 pregnant women of
10-14 weeks who were diagnosed with hyperemesis gravidarum
in the istanbul Training and Research Hospital Hospital while
the control group consists of 54 pregnant women of 10-14
weeks who did not have any complaints. Thyroid stimulating
hormone, free T3, free T4, aspartate aminotransferase, alanine
aminotransferase, PAPP-A, and hCG values and age were
retrospectively scanned from files.

Results: We have observed that the hyperemesis gravidarum
group has higher hCG levels as compared with the control group.
The mean hCG level in control group and hyperemesis group
was 1.10+0.569 and 1.55+1.140, respectively (p<0.05) The
mean PAPP-A level in control group and hyperemesis group was
1.00+£0.611, 1.36+0.887, respectively (p<0.05).

Conclusion: Elevated levels of PAPP-A and hCG are associated
with hyperemesis gravidarum. More comprehensive studies are
needed to explain the role of PAPP-A in the pathogenesis of
hyperemesis gravidarum.

Keywords: PAPP-A, chorionic gonadotropin, hyperemesis
gravidarum

0z

Amag: Arastirmamizdaki amacimiz hiperemezis gravidarum ile
ilk trimester maternal serum hamilelikle iliskili plazma protein-
A (PAPP-A) ve insan koryonik gonadotropin (hCG) seviyeleri
arasindaki iliskiyi saptamaktadir. Bu calisma olgu-kontrol ¢calismasi
olarak planlandi.

Yéntemler: Calisma grubu, istanbul Egitim ve Arastirma
Hastanesi'nde hiperemezis gravidarum tanisi alan 10-14 haftalik
54 gebeden olusmaktayken, kontrol grubu ise normal gebelik
takibi icin poliklinige basvuran, herhangi bir sikayeti olmayan
10-14 haftalik 54 gebeden olusmaktadir. Tiroit uyarici hormon,
serbest T3, serbest T4, aspartat aminotransferaz, alanin
aminotransferaz, PAPP-A, hCG degerleri ve yaslar retrospektif
olarak dosyalardan taranip karsilastirildi.

Bulgular: Calisma grubundaki gebelerin kontrol grubu ile
kiyaslandiginda daha yiiksek hCG degerlerine sahip oldugu
gozlendi. Kontrol grubunda hCG ortalamasi 1,10+0,569 iken
calisma grubunda 1,55+1,140 idi (p<0.05). Kontrol grubunda
PAPP-A degerleri ortalamasi 1,00+0,611 iken calisma grubunda
1,36+0,887 idi (p<0.05).

Sonug: Ylksek PAPP-A ve hCG seviyeleri hiperemezis gravidarum
ile iliskilidir. Hiperemezis gravidarum patogenezinde PAPP-A'nin
rolint aciklamak igin daha kapsamli calismalara ihtiyag vardir.

Anahtar  Sozclikler:  PAPP-A,
hiperemezis gravidarum

koryonik  gonadotropin,
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Introduction

Nausea and vomiting of pregnancy is seen in
approximately 50% to 80% of pregnant women in the
first trimester of pregnancy and causes negative effects
on women’s social, professional and family life (1).
Hyperemesis gravidarum (HG) can lead to excessive nausea,
vomiting, weight loss (around 5% of body weight) and
dehydration, ketosis, electrolyte and acid-base imbalance,
sometimes hepatic and renal failure (2).

The etiology of HG has not been clarified. The presence
of nausea and vomiting during periods of increased hCG
in the blood, an increase in the incidence of HG in multiple
pregnancies and gestational trophoblastic diseases shows
that hCG may be effective in the etiology (3-5).

Pregnancy-associated plasma protein-A (PAPP-A) was
isolated in 1974 as one of the four proteins, placenta-
derived, found in high concentrations in the blood of
pregnant women (6). Although its biological function was
unknown for 25 years, it has been used for screening for
Down'’s syndrome (7).

To date, few studies have investigated maternal serum
PAPP-A levels in pregnant women with HG. In our study,
we aimed to investigate the relationship between HG and
PAPP-A and hCG.

Methods

This study was approved by the Scientific Research
Ethics Committee of istanbul Training and Research Hospital
(approval number-202, date: 16.11.2012) and conducted in
compliance with the ethical principles of the Declaration
of Helsinki. The study was planned as a retrospective case-
control study. Patient consent was not obtained because of
the retrospective nature of the study. Study group consisted
of 54 pregnant women at 10-14 weeks of gestation
diagnosed with HG and the control group consisted of
54 pregnant women at 10-14 weeks of gestation who
attended the outpatient clinic for normal pregnancy follow-
up in Istanbul Training and Research Hospital.

Pregnant women with other diseases that may cause
vomiting, such as gastritis, nephrolithiasis, cholelithiasis,
gastroenteritis, hyperthyroidism and multiple pregnancies,
were not included in the study.

Gestational age was determined based on the last
menstrual period and ultrasonography measurements.
Thyroid stimulating hormone (TSH), free T3 (FT3), free
T4 (FT4), aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) evalues were obtained from
patient files. Pregnancy-associated plasma protein-A
(PAPP-A) and human chorionic gonadotropin (hCG) values
were achieved from the first trimester prenatal screening
test by scanning the records. Plasma levels were expressed
with gestational age-specific multiple of median (MoM).
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In this study, a special statistical package program was
used. Descriptive statistical methods (mean, standard
deviation) were used to evaluate the data, as well as
the independent samples t-test for comparison of binary
groups, and chi-square test for comparison of qualitative
data. Significance was evaluated at the level of p<0.05.

Results

The average age of the study and control groups was
27.62+5.037 years and 28.33+5.051 years, respectively.
No statistically significant difference was found in average
age between the groups (p=0.283) (Table 1).

The mean AST value in the study and control groups
was 16.29+5.102 U/L and 15.35+6.697 U/L, respectively.
The mean ALT value in the study and control groups was
13.99+7.682 U/L and 13.17+£13.635 U/L, respectively. No
statistically significant difference was found between the
two groups (p=0.442 p=0.709) (Figure 1).

The mean FT3, FT4 and TSH values in the study
group were 2.97+0.945 pg/mL, 1.133+0.328 ng/dL and
1.248+1.186 ulU/mL, respectively. The mean FT3, FT4 and
TSH values in the control group were 2.99+0.346 pg/mL,
1.11£0.140 ng/dL and 1.68+1.336 ulU/mL, respectively.
No statistically significant difference was found (p=0.916,
p=0.803, p=0.087, respectively) (Figure 2).

It was observed that the pregnant women in the
study group had higher hCG values compared to the
control group. While the mean hCG value in the control
group was 1.10+0.569, it was 1.55+1.140 in the study
group (p=0.01). Similarly, PAPP-A values were found to be
statistically significantly higher in pregnant women in the
study group compared to the control group. The mean
PAPP-A value in the control group was 1.00£0.611 while it
was 1.36+0.887 in the study group (p=0.016) (Figure 3).

Comparison of laboratory values of patient and control
groups is shown in Table 2.

Table 1. Average age of patient and control groups

Min age Max age Mean * SD
Patient 16 36 27.62+5.037
Control 20 38 28.33+5.051

p=0.283, SD: Standard deviaition, min: Minimum, max: Maximum

M patient

1629 1535

1399 1317 m control

AST ALT

Figure 1. Average of AST and ALT values of patient and control
groups

AST: Aspartate aminotransferase, ALT: Alanine aminotransferas
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Discussion

The etiology of HG has not been clarified. However,
hCG is the most likely endocrine factor associated with
the development of HG. Presence of nausea and vomiting
during periods when hCG peaked in the blood, an increase in
the incidence of HG in multiple pregnancies and gestational
trophoblastic diseases supports this theory (3-5).

Burmucic and Weiss (8) compared urine hCG levels in
healthy pregnants at the first trimester and patients with
HG in their study. As a result, urinary hCG excretion was
found to be 86% higher in patients with HG.

Goodwin et al. (9) found significantly higher free f-hCG
values in pregnant women with HG compared to controls.

In their study, Masson et al. (10) divided 116 patients
into four group as asymptomatic group, nausea group,
nausea + vomiting group and HG group. HCG values were
higher in the group with nausea and in the group with
nausea + vomiting compared to the asymptomatic group.
In the fourth group, HG group, hCG was not higher than
in the asymptomatic group.

In their study, Tan et al. (11) argued that hCG affects
the severity of HG. They found a relationship between
high hCG levels and long hospital stay.

In addition to these studies advocating the relationship
between hCG and HG, there are also different studies. In
their study, Panesar et al. (12) evaluated thyroid hormones

2,99

2,97

W patient

M control

FT3

FT4 TSH

Figure 2. Average of FT3, FT4 and TSH values of patient and
control groups
FT3: Free T3, FT4: Free T4, TSH: Thyroid stimulating hormone

Table 2. Comparison of laboratory values of patient and control
groups
Patient (mean * SD) Control (mean £ SD) | p

PAPP-A 1.36+0.887 1.00+£0.611 0.016
hCG 1.55£1.140 1.10£0.569 0.010
AST 16.29£5.102 15.35+£6.697 0.442
ALT 13.99+7.682 13.17+13.635 0.709
FT3 2.97+0.945 2.99+0.346 0.916
FT4 1.133+0.328 1.11£0.140 0.803
TSH 1.248+1.186 1.68+1.336 0.087
PAPP-A:  Pregnancy-associated plasma protein A, hCG: Human chorionic
gonadotropin, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, FT3:
Free T3, FT4: Free T4, TSH: Thyroid stimulating hormone, SD: Standard deviation
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and hCG in patients with HG and they found high hCG
values in HG group. However, after logistic regression
analysis, FT4 and TSH were found to be significantly
independent variables, while hCG was not found.

Consistent with the majority of the literature, we
found higher levels of hCG in the HG group compared to
the control group. However, a causal relationship between
HG and hCG has not been established in the literature yet.

Increased hCG production in HG can suppress TSH levels
by performing a thyrotrophic effect (13,14). Therefore, FT4
and FT3 levels may increase and TSH level may decrease
in the first trimester. This is particularly evident in patients
with HG. In a systematic review published in 2014, it was
found that two thirds of 34 studies reported a decreased
TSH level or an increased FT4 level in pregnant women
with HG compared to asymptomatic pregnant women. In
this review, the authors point out that they were unable
to investigate the diagnostic accuracy of thyroid function
testing, however, because of the lack of reported cut-off
values in the included studies and based on these findings,
they recommend thyroid function testing be carried out
only to rule out overt thyroid disease among patients with
HG but not to diagnose or exclude HG (15).

In our study, no difference was found between the
groups in terms of TSH, FT3 and FT4 levels. Although a
decrease in TSH levels and an increase in FT4 levels were
found in two-thirds of the studies, it was not found in one
third. Not every pregnant woman with HG has to have
hyperthyroidism. The reason for not finding a difference in
the thyroid profile may be the fact that hCG was not high
enough to stimulate the thyroid gland or the patients’
thyroid glands were not very sensitive to hCG (16).

In 50% of patients with HG, one- or two-fold increase in
aminotransferases can be detected (17). High transaminases
can be induced by disorders in thyroid function (18). Hepatic
damage occurs due to relative hypoxia in the perivenular
area. Studies have shown that patients with HG having high

155

W patient

W control

PAPP-A

HCG

Figure 3. Average of PAPP-A and hCG values of patient and
control groups

PAPP-A: Pregnancy-associated plasma protein A, hCG: Human chorionic
gonadotropin
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transaminases have low TSH levels and there was a positive
relationship between ALT and FT4 (19). In addition, there
are studies showing no difference between patients with
HG and controls in terms of aminotransferase levels (20).
In our study, low TSH levels were not detected in pregnant
women with HG, therefore no significant difference was
found between the groups in terms of AST and ALT levels.

It has been determined that PAPP-A has protease
activity against insulin-like growth factor binding protein-4
(IGFBP-4) (21,22). It needs insulin-like growth factor 1 (IGF-
1) or IGF-2 to divide IGFBP-4. PAPP-A can be synthesized
by vascular smooth muscle cells, ovarian granulosa
cells, trophoblasts and many other cells. It is not only a
pregnancy-specific protein (23,24). There are studies
suggesting that IGFBP protease plays an important role in
adjusting local IGF concentration (25). IGFBP-4 has a high
affinity for IGF and binds IGF Thus, it prevents IGF-IGF-1
receptor interaction and inhibits cell growth. Tumor necrosis
factor (TNF)-a. and interleukin (IL)1-p are pro-inflammatory
cytokines stimulating the production of PAPP-A in human
fibroblasts (26). While PAPP-A production is stimulated by
these cytokines, it can be reduced in human fibroblasts
pretreated with antioxidant substances such as N-acetyl
cysteine. Some of the effects produced by cytokines are
associated with oxidative stress.

In a study by Derbent et al. (19), 115 pregnant women
with HG and 110 pregnant women without any complaints
who participated in the first trimester screening program
were compared. Serum PAPP-A and free B-hCG values
were found to be significantly higher in the HG group
compared to the control group, and after multivariate
analysis, PAPP-A and hCG were independently associated
with HG after controlling for TSH, FT4, AST and ALT.

While free B-hCG, T3, AST, ALT and albumin values
did not differ between the groups in a prospective case-
control study conducted by Unlu et al. (20) including 169
patients hospitalized at least once in the antepartum
period due to HG, in HG group, serum TSH values were
lower and T4 values were significantly higher (p=0.001).
PAPP-A values were significantly higher in the HG group
than in the control group (p=0.002).

In addition, in a retrospective study conducted by
Madendag et al. (27), fetal nuchal translucency (NT),
crown-rump-lenght (CRL), hCG and PAPP-A levels in
pregnant women with HG and healthy pregnants were
compared. While both groups were similar in terms of
NT, CRL, free B-hCG values and hCG MoM values, PAPP-A
levels were significantly lower in the HG group compared
to the control group (p=0.044).

Consistent with most of the few studies examining the
relationship between PAPP-A and HG, in our study, PAPP-A
levels were found to be significantly higher in the HG group
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compared to the control group. Although the etiology of
HG is not known exactly, it is thought that inflammation
plays an important role in the pathogenesis. HG is seen
as a result of an overactivated immune system. In recent
studies, inflammatory markers were found to be higher in
pregnant women with HG compared to healthy pregnant
women (28). TNF-a and IL-1b, which are pro-inflammatory
cytokines, are the most potent stimulators for PAPP-A and,
TNF-a. levels have been reported to be high in pregnant
women with HG (20,29). The effects of these cytokines can
be partially mediated by oxidative stress. Lipid peroxidation
and oxidative stress increase due to an increase in free
radical activity and deterioration in antioxidant defense
system during pregnancy. Low antioxidant enzyme activity
and increased oxidative stress have been reported in
pregnant women with HG compared to normal pregnant
women (30-32). An overactivated immune system and
increased oxidative stress and decreased antioxidant
activity in HG may cause increased PAPP-A expression (19).

Conclusion

This study showed that PAPP-A and hCG levels are
elevated in the serum of pregnant women with HG in the
first trimester. Although the relationship between hCG and
HG has been shown in many studies previously, there are
few studies examining the relationship between PAPP-A
level and HG. The relationship between PAPP-A and HG
has not been clearly elucidated. More comprehensive
studies are needed to explain the role of PAPP-A in the
pathogenesis of HG.
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Abstract

Oz

Aim: The purpose of this study was to determine the prevalence
of nasopharyngeal carriage of potentially pathogenic bacteria
(especially Streptococcus pneumoniae, Haemophilus influenzae,
Moraxella catarrhalis) in healthy 1-7 years old children and risk
factors affecting it.

Methods: A total of four hundred forty-five healthy children
(1-7 years old) from the European side of Istanbul (10 different
units) were included in this cross-sectional study. Isolated
microorganisms were identified by standard laboratory methods
and the results were evaluated. Risk factors affecting the
prevalence of nasopharyngeal carriage were also evaluated.

Results: In the study, 139 (31.2%) of the samples were positive.
S. pneumoniae two (0.4%), H. influenzae 50 (11.2%); of them
type b 10 (2.2%), H. parainfluenzae 10 (2.2%), M. catarrhalis 14
(3.1%), S. aureus 35 (7.9%), Group A 3 hemolytic streptococci
(Streptococcus pyogenes) 13 (2.9%), Group B streptococci (S.
agalactiae) 18 (4.0%), Non A Non B streptococci 16 (3.6%) were
detected. The results obtained from different sites (places) were
found to be variable in terms of pathogen density.

Conclusion: Nasopharyngeal carriage rates found in our study
were generally lower than in some studies on this subject.
However, when the samples taken from different places were
evaluated one by one, it was seen that the colonization rate
reached 45.9% in crowded and poor building properties (small,
poorly ventilated, unhealthy buildings). The highest rate of H.
influenzae carriage in the 2-3 age group was 33.3%. In this
study, crowded and unhealthy school environments and low
maternal education level have been determined as risk factors for
increased nasopharyngeal carriage rate. Results of such studies
vary depending on the region, sample frequency, individual and

Amac: Bu calismada saglikli 1-7 yas cocuklarda (Streptococcus
pneumoniae, Haemophilus influenzae, Moraxella catarrhalis
basta olmak Uzere) potansiyel patojen bakterilerin nazofaringeal
taslyicllik prevalansinin ve bunu etkileyen risk faktorlerinin
belirlenmesi amaclanmistir.

Yéntemler: Bu kesitsel calismaya Istanbul Avrupa yakasindan
(10 farkli birimden) 1-7 yas grubu toplam dért yiz kirk bes saglikli
cocuk dahil edildi. izole edilen mikroorganizmalar standart
laboratuvar yontemleri ile tanimlanarak elde edilen sonuglar
degerlendirildi. Ayrica, nazofaringeal tasiyicilik prevalansini
etkileyen risk faktorleri degerlendirildi.

Bulgular: Calisilan o&rneklerin  139'u  (%31,2) pozitifti. S.
pneumoniae iki (%0,4), H. influenzae 50 (%11,2); bunlardan
tip b 10 (%2,2), Haemophilus parainfluenzae 10 (%2,2), M.
catarrhalis 14 (%3,1), S. aureus 35 (%7,9), A grubu  hemolitik
streptokok (Streptococcus pyogenes) 13 (%2,9), B Grubu
streptokok (S. agalactiae) 18 (%4,0), Non A Non B streptokok
16 (%3,6) oranlarinda tespit edildi. Farkli yerlerden elde edilen
sonuglarda, patojen yogunlugunun ve cesitliliginin degisken
oldugu gorilda.

Sonuc: Calismamizda tespit edilen nazofaringeal tasiyicilik
oranlari bu konuda yapilmis bazi calismalara gére distk bulundu.
Ancak ornek alinan farkli kurumlar tek tek degerlendirildiginde,
mevcudu fazla ve bina Ozellikleri kotl olan yerlerde (kalabalik,
kiclk, havalandiriimasi iyi yapilamayan, sagliksiz binalar) oranin
%45,9'a kadar ulastigr goruldu. H. influenzae tasiyicihiginda ise
2-3 yas grubunda en ylksek orani %33,3 olarak tespit edildi. Bu
tlr calismalarin sonuclari bolgeye, drnekleme sikligina, bireysel
ve sosyal faktorlere gore degisiklik gostermektedir. Daha saglikli
sonuclara ulasmak icin daha fazla calismaya ihtiyag vardir.
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Abstract

social factors. Further studies are needed in order to achieve
healthier results.

Keywords: Nasopharyngeal carriage, potential pathogenic
bacteria, S. pneumoniae, H. influenzae, M. catarrhalis, vaccinated
healthy children, risk factors

Oz

Anahtar Sozciikler: Nazofaringeal tasiyicilik, potansiyel patojen
bakteriler, S. pneumoniae, H. influenzae, M. catarrhalis, asilanmis
saglikli cocuklar, risk faktorleri

Introduction

Nasopharynx is heavily colonized by commensal
bacteria as well as by a variety of microorganisms, including
potential pathogens such as Streptococcus pneumoniae,
Haemophilus influenzae (essentially non-typeable strains)
and Moraxella catarrhalis. Nasopharyngeal microbiota
occurs in the first year after birth, and changes throughout
life due to different factors. Carriage rates generally decrease
with age. However, these rates are also high in adults with
chronic respiratory diseases. Reported nasopharyngeal
carriage rates of potentially pathoge,nic bacteria vary
widely between different studies and geographic regions.
There are a lot of parameters including genetic factors and
socio-economic conditions, access to health services, poor
hygiene, number of family members, household crowding,
access to health services, number of siblings, vaccination,
age, type of child care, acute respiratory disease, and
sleeping position (1). In Turkey, pneumococcal conjugate
vaccine pneumococcal vaccine (PCV) 7 was introduced
into the national immunization program in 2008, with a
switch to PCV13 in 2011; the vaccination rate is estimated
to be higher than 95% for children <2 years of age and it
begins at 2 months of age with the other doses at 4 and
a booster dose at 12 months. H. influenzae type b (Hib)
vaccination is performed also at 2, 4 and 6 months of
age with a booster at 18 months. Different results have
been reported from different countries, and the different
regions of Turkey about the rate of nasopharyngeal
carriage of potentially pathogenic bacteria (1-3). In this
study, we aimed to determine the rates of nasopharyngeal
colonization of potential respiratory pathogens isolated
from healthy school children vaccinated in Istanbul and
some risk factors for nasopharyngeal carriage.

Methods

This cross-sectional study was conducted between
2014 and 2017 (sample collection, February-April 2016).
The study involved four hundred forty-five children
aged 1-7 vyears, asymptomatic, who had not taken
antibiotics in the past 15 days, and were vaccinated in
ten different institutions in the European side of istanbul.
Sociodemographic characteristics of the children (age,

471

gender, number of household members, average income,
etc.) and situations that may be risk factors for carriage
(antibiotic use in the past month, number of people
sharing the same room in the family, presence of siblings
under the age of 5, exposure to smoke at home, etc.)
were questioned.

Nasopharyngeal samples were collected using cotton
tipped swabs and immediately transferred into transport
medium and delivered to the laboratory. On the same
day, 5% sheep blood agar and chocolate agar (Becton
Dickinson, USA) were cultured by single colony method.
After 24 hours of incubation at 37 °C, Gram staining was
performed from suspicious colonies that grew. Standard
tests were applied for identification. For the detection
of Streptococcus, bacteria displaying beta hemolysis
(p-hemolysis) were first identified by classical methods.
Group identifications were performed using bacitracin
(0.04 units), trimethoprim (1.25 ug) -sulfamethoxazole
(23.75 ug) discs and commercial latex agglutination kits
(Dryspot Streptococcal Grouping Kit-Oxoid, England).
Bacitracin-sensitive and trimethoprim-sulfamethoxazole-
resistant ones were accepted as Group A beta-hemolytic
streptococci (GABHS). Catalase test was applied for
differentiation between streptococcus and staphylococcal
microorganisms with similar hemolysis properties. In
vitro coagulase test to determine the pathogenicity of
growing staphylococci, optochin susceptibility test and
bile dissolution tests to distinguish pneumococci were
performed. H. influenzae needs both X and V factors
simultaneously. With this feature, diagnosis was made.
Typing was done by slide agglutination using antiserum
specific for Hib (Denka Seiken™, Japan). Biochemical
properties of the growing Gram-negative bacilli were also
examined and detected. Identification of S. aureus isolates
was performed according to standard microbiological
procedures (morphology, Gram stain, catalase test,
coagulase test, mannitol salt agar fermentation).

This research study was approved by the istanbul
University-Cerrahpasa  Faculty of Medicine  Ethics
Committee of Clinical Research (approval no: A-12/07 Jan
2014). Written informed consent was obtained from all
of the parents of children who participated in the study.
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Necessary permissions were obtained from the istanbul
Governorship, the Provincial Health Directorate and the
Provincial Directorate of National Education for the study.

Results

Four hundred forty-five healthy children, including
two hundred three girls (45.6%) and two hundred forty-
two boys (54.4%), aged 1-7 years were included in the
study. The number of positive specimens was a hundred
thirty-nine (31.2%), and the carriage rate was 48% in girls

the negative effects of cigarette smoke (passive smoking),
crowded household and recent respiratory infections
do not constitute important risk factors for carriage;
however, low maternal education level, and crowded and
unsuitable school environments were found to be risk
factors that increase carriage. There was no significant
difference between the socio-economic levels of the
groups. The characteristic features of the study group are
given in Table 3.

and 52% in boys. Eleven bacteria species were isolated Table 2. Microorganisms isolated from nasopharyngeal samples
in the study. Potential pathogenic bacteria isolated from Bacteria types | Microorganisms n (%)
nasopharyngeal specimens are given below (Table 1, 2). 1 H. influenzae 50 (11.2)

In this study, samples from 10 different educational 2 H. parainfluenzae 10 (2.2)
institutions (10 different groups) were collected. The 3 M. catarrhalis 14 (3.1)
results obtained for five types of bacteria from each of 4 S. pneumoniae 2(0.4)
thesg are giv.e.n. in Figure 1. |?( was ob.serveq t.hat.the 5 & TS 35 (7.9)
obtalned posmwfty rgtes. and microorganism distributions 6 § e 13 (2.9)
dlffgr betweenhlnsntgtlons. (Tjhe. reicL.JIts S|hO'W that ;h; 7 Group B Streptococci 18 (4.0)
carriage rates .e?v.ez increased signi |cant¥ in crowde 3 Non-A Non-8 Streptococdi | 16 (3.6)
places. The positivity rate reached 45.8% in a crowded -

. 9 Acinetobacter 1(0.2)
school. The carriage rates were between 12.5% and 0 peeud 1(02)
. . . . . . seuaomonas 5
45.8% in different institutions. H. influenzae was the > o 03
most commonly detected microorganism with 33.3% in ol (02)
. . :N
children aged 2-3 years in a nursery. Gender, exposure to n: Number
Table 1. Distribution of microorganisms isolated from 313 u Hinfluenze
nasopharyngeal specimens " ;“"‘""":’
© S.pneumoniae
Ikl Microorganisms n (%) -::::’;:* :
types
1 H. influenzae 36 (8.9) N
b
2 H. influenzae + S. aureus 3(0.7) g
3 H. influenzae + S. pyogenes 4(0.9) 0
4 H. influenzae + non-A non-B Streptococci 4(0.9)
5 H. influenzae + group B Streptococci 1(0.2)
6 ? influenzae + non-A non-B Streptococci + 2(0.4)
. aureus
7 H. parainfluenzae 8(1.8)
1{Age 1-6) 2 (Age 2-3) 3 (Age 3-6) 4(Age 57) 5 (Age 4-5)
8 H. parainfluenzae + S. aureus 2 (0.4)
9 S. aureus 25 (5.6) s = Hinfluenze
15 115 = M.catarrhalis
10 S. aureus + Pseudomonas 1(0.2) I prumnoniy
S.pyogenes
11 M. catarrhalis 12 (2.7) s e
12 M. catarrhalis + S. aureus 2 (0.4) 3
13 S. pyogenes 9 (2.0) 5
14 non-A non-B Streptococci 10 (2.2)
15 Group B Streptococci 16 (3.6)
16 Group B Streptococci + S. aureus 1(0.2)
17 S. pneumoniae 2 (0.4)
18 Acinetobacter 1(0.2) 6 (Age &5) 7 (Age 47) 8 (Age 67) 9 (Age 35) 10 (Age 4-5)
19 E. coli 1(0.2 . . ) . .
: (02) Figure 1. Carriage percentages of five bacteria in ten different
BTl educational institutions

472



Gonllll et al. Nasopharyngeal Carriage of Pathogenic Bacteria

Discussion

For hundred and forty-five healthy children aged 1-7
years from 10 different places (nursery, kindergarten and
primary school 1st grade) were included in the study.
According to the results we have achieved; the total
nasopharyngeal carriage rate for 11 types of potential
respiratory pathogens was 31.23%: S. pneumoniae
0.44%, H. influenzae 11.23%,; type b 2.24%, H.
parainfluenzae 2.24%, M. catarrhalis 3.14%, S. aureus
7.86%, S. pyogenes 2.92%. It is seen that the results

Table 3. Characteristics of 445 children

Characteristics (n=445) ‘ Number (%)
Sex

Male 242 (54.4)
Female 203 (45.6)
Age

17 | 445 (100)
Education of mother

High 98 (22)
Low 347 (78)
Number of people at home

<3 136 (30.6)
=3 309 (69.4)
Exposure to smoke at home

Yes 254 (57.1)
No 191 (42.9)
Family economic status

Low

Medium 445 (100)
High

n: Number

about multiple bacteria colonization were obtained only
in a small number of publications and they are different
from each other (2,4-6). This situation can be attributed to
the effect of many factors on nasopharyngeal carriage (1).

The distribution of the pathogens are shown in Table 4
and compared with other studies’ findings.

Torun et al. (2) conducted a study with 330 healthy
children in the 6-10 age group in istanbul and they found
H. influenzae in 48.7%, type b 7.2%, S. pneumoniae in
29.1%, and M. catarrhalis in 23.9%. This study is most
suitable for comparing our results with the situation in
previous years. However, given the possible differences in
risk factors, healthy comparisons cannot be made.

Principi et al. (4) conducted a study with a thousand
seven hundred twentythree children aged 1-7 years
from eighteen schools and day care centers in eighteen
ltalian cities. They found that the rate of carriage
respiratory pathogens was 17.9% (S. pneumoniae 3.5%,
H. influenzae 11.9%, M. catarrhalis 4.1%). Especially in
children aged 1-5, siblings under 3 years of age, living in
rural areas and staying in a full-day care home significantly
affect carrier rates; however, they found that breast-
feeding, gender, passive smoking, and recent respiratory
infections were not significant variables. In this study, it
was reported that antibiotic treatment in the previous
three months did not affect nasopharyngeal carriage and
S. pneumoniae carriage was associated with recurrent
macrolide treatment.

In Belgium, a study with three hundred thirthy three
healthy children of different socio-economic levels aged
3-6 point out that 50% of children were colonized at least
once with S. aureus, 69% with S. pneumoniae, 67% with
M. catarrhalis and it was found that 83% of them were
colonized with H. influenzae (5).

Table 4. Distribution of pathogens in our study and compared with other studies from different countries.

S. pneumoniae H H H. . M. . & e

Study (Reference) Country | n (%) influenza | influenza parainfluenza | catarrhalis | aureus | pyogenes
(%) type B (%) | (%) (%) (%) (%)

Our Study Turkey 445 0.44 11.23 2.24 2.24 3.14 7.86 2.92
Torun et al. (2) Turkey 330 29.1 48.7 7.2 — 23.9 — —
Principi et al. (4) Italy 1723 3.5 11.9 — — 4.1 — —
Jourdain et al. (5) Belgium 333 67 — — — 83 69 —
Dunne et al. (6) Indonesia | 302 49.5 27.5 — — 42.7 7.3 —
Abaye et al. (8) Ethiopia — 18.4 — — — — — —
Wada et al. (9) Ethiopia — 43.8 — — — — — —
Claire et al. (11) Kenya 323 19.4-20.0 — — — — — —
Birindwa et al. (12) Congo 794 21 — — — — — —
Koliou et al. (13) Cyprus 402 35.3 — — — — — —
Yang et al. (16) China 17338 | — 17.1 — — — — —
Ortiz-Romero et al (17) Spain 404 — — — — — — —
Toprak et al. (21) Turkey 1129 — — — — — — 6.5
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In a study conducted by Dunne et al. (6) with three
hundred two healthy children aged 12-24 months, the
carriage prevalence was 49.5% for S. pneumoniae, 27.5%
for H. influenzae, 42.7% for M. catarrhalis and 7.3% for
S. aureus.

In our country, studies conducted in Istanbul in recent
years showed that the rate of S. pneumoniae carriage
varies depending on age and the rates decreased after
vaccination (3,7).

Arvas et al. (3) found 14% S. pneumoniae carriage
in their study with a hundred fifty vaccinated healthy
children (in 2014) aged 0-6 in istanbul. However, the
rate of S. pneumoniae carriage in young children of 24
months has been reported to be 76.2%. The low, 0.44%,
S. pneumoniae rate detected in our study suggests that
other factors may also be effective. In our study, this can
be attributed to the fact that the number of children under
2 was quite low.

In a study by Soysal et al. (7), the low prevalence of
pneumococcal carriage was remarkable. Soysal et al. (7)
determined the prevalence of pneumococcal carriage as
6.4% 5 years after PCV-7 vaccination and 2 years after
PCV-13 childhood vaccination in 2,165 healthy children in
the 0-18 age group in Istanbul between 2011 and 2013.

In recent years, there are important findings related to
pneumococcal carriage risk factors in studies conducted
abroad: the number of siblings under certain ages,
sleeping in the same room, crowded family environment,
young age, mothers with low education level and low
socioeconomic status were found to be related to carriage
(8-10).

In their study including children aged <6 years, Abaye
et al. (8) found a general pneumococcal carriage rate of
18.4%. It was determined that there was no significant
variation in colonization according to gender and age
of children. Children living with younger siblings (1-2<6
years) and number of persons >5 in the household were
associated with higher rates of S. pneumoniae carriage.

Wada et al. (9) found a S. pneumoniae carriage rate
of 43.8% in seven hundred fourteen children aged 3-13
years. The rate was determined as 62.5% in 3-5 years old
children and 38.6% in 6-13 years old children. Sleeping
with siblings and age below five years were significantly
associated with S. pneumoniae carriage. Findings of
Fadlyana et al. (10) emphasized the association of the
level of maternal education and socio-economic factors
with nasopharyngeal carriage. Having more than one
small child in the household has been identified as a risk
factor for transport of potential pathogenic bacteria.
There was no difference in the frequency of carriage of S.
pneumoniae, H. influenzae, M. catarrhalis and S. aureus
among urban and semi-rural children. Low maternal
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education level is also valid for our study group as a risk
factor that increases carriage.

Some publications suggest that vaccination affects
the overall prevalence of pneumococcal carriage, and
among other known risk factors, the prevalence of
serotypes included in the vaccine (vaccine strains) is lower
in vaccinated children and the prevalence is higher in
children without vaccination and in poor living conditions
(11-13). It has been reported that pneumococcal
conjugate vaccines could have a protective effect against
colonization by drug-resistant pneumococcal strains (11-
13).

Claire et al. (11) determined in a study with
nasopharyngeal swab samples from 323 children aged
4-7 years from coastal Kenya before and after vaccination
with 10-valent pneumococcal vaccine, it was found that
vaccination did not decrease the overall prevalence of
pneumococcal carriage; the number of colonized children
before vaccination was 65 (20%) and the number of
colonized children after vaccination was 63 (19.4%).
However, they determined that the prevalence of serotypes
(vaccine strains) included in the vaccine decreased from
43% to 19%.

In 2014 and 2015 Birindwa et al. (12) investigated,
pneumococcal carriage in seven hundred ninety fdur
healthy children aged 1 to 60 months who attended health
centers in the east part of Congo and who were vaccinated
with a 13-valent conjugated PCV13 in 2013. According
to their results, the rate of pneumococcal carriage was
21%. They found that the rate of carriage was higher in
children who had not received PCV13 vaccination, lived
in rural areas, in a house without an enclosed kitchen,
malnourished and had high fever. It is stated that the
results show that in addition to PCV13 vaccination, better
living conditions are needed to reduce pneumococcal
burden. In the study, worryingly decreased susceptibility
to commonly used antibiotics for pneumococci infections
and need for more appropriate use of antibiotics in the
region were highlighted.

Koliou et al. (13) found that 35.3% of the children
were colonized with S. pneumoniae in a study they
conducted with four hunred two healthy children
aged 6 months-5 years in Cyprus. Attending a day-care
center has been identified as a risk factor that increases
colonization approximately by 3 times. They stated that
factors such as age, gender, breastfeeding history and
passive exposure to cigarette smoke were not statistically
significantly related to the risk of S. pneumoniae
colonization. On the other hand, complete vaccination
with PCV7 has been shown to have a protective effect
against colonization compared to unvaccinated children
(the risk decreased two times).
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Conclusion

It has been stated that the careful use of antibiotics
for upper respiratory tract infections, especially in children,
and increasing the coverage of pneumococcal conjugate
vaccines can be effective in reducing levels of colonization
by drug-resistant pneumococcal strains.

In our study, the H. influenzae carriage rate was
11.23%, whilein Italy, it was 14.1% (14) in a study involving
seven hundred seventeen healthy children <6 years of age,
15 years after vaccination of Hib. On the other hand, in
a study conducted in Spain, it was found that 42% of
960 healthy <5 years old children were colonized with
H. influenzae and the rate varied between centers (12-
83%) (15). In our study, it was determined that there was
variability among institutions (0-33.3%).

H. influenzae carriage rate was determined to be 17%
in children in a study in which a total of 42 studies with
17,388 participants were included in China. It was reported
that the rate was relatively low in healthy population, but
showed great differences between provinces (16). This
study also explains the differences in carriage rates.

Ortiz-Romero et al. (17) performed a study with four
hundred four healthy children <5 years of age in Spain and
determined the rate of H. influenzae carriage as 73.2% in
winter and 26.8% in summer.

As a result, according to our findings, Haemophilus
influenzae carriage rates vary depending on factors such
as study region, centers, seasons (15-17).

Staphylococcus aureus carriage rates are known to vary
by country, demographic group and occupation (5,18).

Streptococcus agalactiae, known as group B
Streptococcus GBS, is an important cause of neonatal
sepsis and meningitis (19). In our study, 4.04% of carriers
were detected to have this bacterium. The natural reservoir
for GABHS is humans. They are the most common cause
of streptococcal pharyngitis. It is generally seen in school
age children at the ages of 5-15 (20). Toprak et al. (21)
detected 6.5% S. pyogenes carriage in 6.5% of 1,129
primary school children in the 7-15 age group in the city
center of Afyonkarahisar. Tonsillopharyngitis developed
in 5.5% of the children within a year. In our study, S.
pyogenes carriage rate was found to be 2.9%. However,
in one group (6-7 years) the rate was 11.5%.

When looking at the results obtained from different
places in different studies, the differences between
them (carriage rates and microorganism diversity, etc.)
are thought-provoking. In order to minimize the health
problems associated with carriage, there is a need for new
studies in which the determination of carriage rates will be
handled together with risk factors.

It is an advantage of our study that this study was
not performed in a single center. We observed that
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the carriage prevalence varies considerably between
institutions. At the same time, the change in the diversity
of microorganisms has emerged strikingly. Low maternal
education level and crowded classroom environments
were found to increase the prevalence of nasopharyngeal
carriage. Especially S. pneumoniae carriage rate was very
low. Among the possible reasons for this result; the age of
the children in our study (scarcely any number of children
under the age of 2) and their vaccination are important.
Besides, the leading factors affecting the results are: there
was no significant difference in the socio-economic status
which was at a good level, between the families, and the
children could benefit from health services adequately and
correctly.
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Gastrointestinal Sistem Kanamasi Bulgulari ile
Basvuran Bobrek Nakilli Bir Hastada Sitomegalovirus

Duodeniti: Olgu Sunumu

Cytomegalovirus Duodenitis in a Renal Transplant Patient Presenting with Signs
of Gastrointestinal Bleeding: A Case Report
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Abstract

0z

Sitomegalovirtis (CMV) bagisikhigr baskilanmis hastalarda bircok
organ sisteminde firsatcl enfeksiyonlara yol acan yaygin goérilen
bir virlstir. Bobrek nakilli hastalarda da CMV enfeksiyonlari
onemli bir sorundur. CMV enfeksiyonu gastrointestinal sistemde
(GIS) siklikla komplikasyonlara neden olur. CMV duodenit
tablosu ise GIS icerisinde cok nadir gériilen bir tutulumdur. CMV
enfeksiyonu bulbus ve duodenumda erozyon, dlser, yapisiklik,
perforasyon ve kanama gibi komplikasyonlara yol acabilmektedir.
Bizim olgumuz bébrek naklinden 10 ay sonra (st GIS kanama
bulgulari ile basvurmus ve yapilan endoskopik incelemede antrum
ve bulbusta Ulserler gorilen, alinan duodenal biyopsilerde
CMV icin tipik inklizyon cisimcikleri ve intranUkleer CMV
immdinreaktivitesi tespit edilen ve antiviral tedavi ile yakinmalari
gerileyen bir olgudur.

Anahtar Sézclikler: CMV, gastrointestinal kanama, bobrek nakli

Cytomegalovirus (CMV) is a common virus that causes
opportunistic  infections in  many organ systems in
immunocompromised patients. CMV infections are also an
important problem in renal transplant patients. CMV infection
often causes complications in gastrointestinal system (GIS). CMV
duodenitis is a very rare involvement in the GIS. CMV infection
can lead to complications, such as erosion, ulcer, adhesion,
perforation and bleeding in the bulbus and duodenum. Our case
was admitted with the signs of upper GIS bleeding 10 months
after renal transplantation. Ulcers in the antrum and bulbus were
observed in the endoscopic examination, typical incision bodies
for CMV and intranuclear CMV immunoreactivity were detected
in duodenal biopsies, and complaints regressed with antiviral
treatment.

Keywords: CMV, gastrointestinal bleeding, renal transplantation

Giris

Sitomegalovirlis (CMV) primer enfeksiyon sonrasi latent
hale gelen, dzellikle bagisikhig baskilanmis konaklarda
reaktivasyon ile yeniden enfeksiyona neden olabilen
dinyada yaygin gorilen bir virlstlr. Bébrek nakli gibi
solid organ nakli uygulanan hastalarda CMV enfeksiyonu
sikca gorilebili. CMV gastrointestinal sistemi (GiS) siklikla
tutar, en sik kolon tutulumu gérilmekte olup, mide ve
O0zofagusta da tutulum gorilebilmektedir. Duodenal

tutulum ise alisilagelmis bir lokalizasyon degildir (1-3).
Viriis ile enfekte olan GIS tutulumlu hastalar genellikle
asemptomatik olmakla birlikte karin adrisi, siskinlik,
ulser, refli, bulant, ishal, rektal kanama, kilo kaybi gibi
uzun sdreli semptomlarla basvurabilirler. CMV duodenit
tablosunda olusabilecek tlserler GiS kanamaya yol acabilir
(4-6). CMV enfeksiyonunun tanisinda serum ve plazma
orneklerinden bakilabilen viral yiki gosteren kalitatif ve
kantitatif polimeraz zincir reaksiyon (PCR) testlerinin faydasi
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pek cok calismada gosterilmistir, ancak bazen bu testler
negatif sonuclanabilmektedir. Tanida altin standart CMV
enfeksiyonuna 6zgu inklizyonlarin veya immiinohistokimya
boyamasinin doku érneklerinde gosterilmesidir (7,8).

Olgu

Altmis yasinda, bilinen diabetes mellitus, kronik
iskemik kalp hastaligi ve 10 ay dnce diyabetik nefropatiye
sekonder kronik bébrek yetmezligi tanisi ile hastanemizde
canli vericiden bobrek nakli yapiimis olan erkek hasta;
bir haftadir siyah renkli diskilama, halsizlik, gaz, siskinlik
yakinmalari ile gastroenteroloji poliklinigimize basvurdu.
Takrolimus, mikofenolat mofetil, prednizolon, asetil
salisilik asit (ASA), klopidogrel, uzun ve kisa etkili
insdlin ve pantoprazol tedavileri almakta idi. Anamnezi
derinlestirildiginde bir haftadir diskisinin katran gibi siyah
renkte, yumusak kivamda ve kétl kokulu oldugunu,
mide kanamasi gecirdigini distnerek ASA ve klopidogrel
tedavilerini kestigi ogrenildi. Ayrica birkag aydir halsizlik,
istahsizlik, gaz, siskinlik, karin agrisi, kilo alamama ve
ara ara ishal yakinmalarinin oldugu o6grenildi. Hastanin
fizik muayenesinde soluk ve halsiz gorinimdeydi, vital
bulgulari stabil, batinda hassasiyet yoktu, rektal tusede
siyah, sivi kivamda diski (melena) oldugu gorildi. Hasta
servisimize yatirilarak, yakin vital bulgu takibine alindi, oral
alimi sonlandirilip parenteral pantoprazol inflizyon tedavisi
baslandi. Laboratuvar incelemelerinde hemoglobin (Hb):
11,2 gr/dL (normal aralk: 12-16 gr/dL, 2 ay Oonceki
kontrolde Hb: 12,1 gr/dL), hematokrit (Hct): %31,
transferrin satlirasyonu: %22 olarak tespit edildi, bobrek ve
karaciger fonksiyon testleri normal sinirlarda idi. Hastaya
ayni  giin 6zofagogastroduodenoskopi  (OGD) islemi
yapildi, incelemede antrumda benign goriinimde Ulserler

(Forrest siniflamasina gére Ill), bulbusta Ulserler (Forrest
siniflamasina gore 1) ve duodenumda eritemli gorinim
izlendi, kanama bulgusuizlenmedi, antrum, korpus, incisura
ve duodenumdan c¢oklu biyopsiler alindi. Hastadan alinan
biyopsilerin  histopatolojik incelemesinde Helicobacter
pylori (H. pylori) negatif gastrit, malignite bulgusu
icermeyen antrum Ulser cevresi doku 6rnekleri, fokal aktif
duodenit rapor edildi. Ayrica duodenumda hematoksilen
ve eozin boyasi ile lamina propriada lenfoplazmositer
hicrelerin yanisira CMV ile enfekte stromal hiicrede tipik
eozinofilik inklizyonlar (Resim 1) ve blyuk blylUtmede
CMV inklizyonu ve intrantkleer CMV immunreaktivitesi
tespit edildi (Resim 2). Bunun Uzerine periferik kandan
PCR yontemi ile CMV DNA tetkiki istendi, negatif olarak
rapor edildi. Ardindan halsizlik, kilo alamama, dispeptik

Resim 1. Duodenumda, CMV ile enfekte (mavi ok) stromal
hiicrelerde eozinofilik inklizyonlar
CMV: Sitomegalovirts
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Resim 2. Duodenumda buylk biyitmede CMV inklizyonu (soldaki resim ve mavi ok) ve immunohistokimyasal olarak enfekte hiicrelerde
intrantkleer CMV immunreaktivitesi (sagdaki resim ve mavi ok). Hematoksilen & Eozin x400; CMV immunohistokimya x400

CMV: Sitomegalovirts
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yakinmalar, gecirilmis (st GIS kanama bulgulari ile birlikte
histopatolojik olarak kanitlanmis invazif CMV duodenit
tanisi ile immansupresif tedavisi azaltildi ve mikofenolat
mofetil tedavisi kesilip, giinde iki doz halinde intravendz 5
mg/kg gansiklovir tedavisi baslanma karari alindi, almakta
oldugu diger imminsupresif olan oral prednizolon 5
mg tedavisine ise devam edildi. Hastanin izlemlerinde
yakinmalarinin azaldigi, kanama semptomunun olmadigi,
Hb/Hct takiplerinde disme olmadigi gorilmds ve
valgansiklovir 900 mg/glin oral tedavisi ile tedavi 21
gline tamamlanip kesilmistir. Tedavi sonrasi kontrol CMV
DNA, OGD ve kolonoskopi yapilmis, PCR testi sonucunda
CMV DNA saptanmamis, antrum ve bulbustaki Ulserlerde
regresyon gortlmis, duodenal mukozadan biyopsi alinmis
ve histopatolojik incelemelerde CMV enfeksiyonu lehine
bulgu izlenmemis, ileokolonoskopisi normal saptanmistir.

Tartisma

CMV tim dinyada, yas, cinsiyet veya irk ayirt
etmeksizin yaygin olarak enfeksiyona neden olan
Herpes virls ailesinden bir virlstir (5). CMV'ye bagli
hastalik spektrumu genistir atesli sendromlar, pnémoni,
hepatit, ensefalit, retinit, 6zofajit ve kolit en sik gorilen
tablolardir. CMV enfeksiyonlari bobrek nakilli hastalar
gibi bagisikhigi baskilanmis hastalarda énemli bir firsatgi
patojendir, hatta bu hastalarda greft rejeksiyonunu
tetikleyebilir. Literatdr incelendiginde CMV enfeksiyonlari
bobrek nakilli hastalarda nakil sonrasi ilk bir yilda daha
fazla gorilmektedir, bizim vakamizda da nakil sonrasi
onuncu ayda CMV duodenit tanisi koyulmustur (4).
Hastalar genellikle asemptomatik olmakla birlikte
karin agrisi, siskinlik, dlser, refll, bulanti, ishal, rektal
kanama, kilo kaybi gibi uzun sireli GIS semptomlarinin
ve bulgularinin varhiginda CMV'nin GIS tutulumu akla
gelmelidir (5,6). Olgumuzda oldugu gibi Bernard ve
ark.'nin (4) sundugu pediyatrik bébrek nakilli bir hastada
CMV dudenit olgusu ve (st GiS kanamas! bildirilmistir.
Bonetti ve ark.'nin (9) yaptigi 30 hastalik calismada Ust
GiS'de en sik mide (6zellikle antrum), ardindan dzofagus
tutulumu bildirilmistir, CMV duodenit ise bir olguda tespit
edilmistir. Bizim olgumuzda oldudu gibi CMV duodenit
olgular cok nadir gortlmektedir. Ancak son zamanlarda
yapilan calismalarda CMV'nin alt GiS'ye gére (ist GiS'de
daha kolay hastalik olusturabildigi belirtiimektedir
(1-3). Bizim olgumuzda H. pylori negatif saptanmisti
ve cok muhtemel bu Ulserler CMV enfeksiyonuna ve/
veya nonsteroid antienflamatuvar ila¢ kullanimlarina
sekonder gelismisti. Bu Ulserlere sekonder olarak da Ust
GIS kanama gelismisti, clinkii ASA ve/veya klopidogrel
tedavileri alan hastalarda dlser kanamalari daha sik
gelisebilmektedir. Bagisikhdl baskilanmis bir hastada
CMV hastaliginin tanisi seroloji, kalitatif ve kantitatif
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PCR testleri, pp65 antijenemisi, klltdr ve histopatoloji ile
konulabilir (7,8). invazif GIS tutulumunda plazma veya
serumda CMV DNA testleri bazen negatif saptanabilir,
bu durumlarda tani kiltir ve histopatoloji ile konabilir.
CMV enfeksiyonunun tanisinda ve tedavinin takibinde
plazma ve serumdan bakilabilen viral yikd goésteren
kantitatif PCR testlerinin faydasi pek ¢ok calismada
gosterilmistir, ancak invazif CMV enfeksiyonunda CMV
inklizyonlarinin  veya CMV'ye 06zgi imminhistokimya
boyamasinin doku 6rneklerinde gdsterilmesi tanida altin
standarttir (7,8). Duran ve ark.’nin (10) yaptigi seksen
bir solid organ nakli yapilmis (cogunlukla bdbrek ve
karaciger) hastanin incelendigi retrospektif bir calismada
biyopsi ile kanitlanmis 20 GIS tutulumlu CMV olgusu
bildirilmis olup, bu hastalarin G¢linde CMV DNA negatif
olarak tespit edilmistir, GIS tutulumlu CMV enfeksiyonu
tanisinda PCR yontemi ile tani duyarlihdi %85, 6zgulluga
ise %95 olarak bildirilmistir (11). Bizim olgumuzda da
serumda PCR yéntemi ile bakilan CMV DNA testi negatif
saptanmis, duodenal biyopsilerde inklizyon cisimcikleri
ve CMV'ye 6zgl immdinhistokimya boyamasi net olarak
gosterilmistir. CMV'nin GIS tutulumu olan hastalarda
azatiyopurin ve mikofenolat mofetil tedavilerinin kesilmesi
Onerilmektedir, biz de nefroloji ve enfeksiyon hastaliklari
gorisi de alarak mikofenolat mofetil tedavisini kesip,
prednizolon tedavisine devam ederek, gtinde iki doz
halinde 5 mg/kg gansiklovir tedavisi basladik (12).
Hastanin izlemlerinde yakinmalarinin azaldigi, kanama
semptomunun olmadidi, Hb/Hct &lcimlerinde disme
olmadigi goérilmus ve valgansiklovir 900 mg/gin oral
tedavisi ile tedavi yirmi bir gline tamamlanip kesilmistir.
Tedavi sonrasi yapilan OGD'de CMV lehine histopatolojik
bulgu izlenmemis, ileokolonoskopik incelemesi normal
saptanmis, CMV DNA negatif olarak rapor edilmistir.

Olgumuzda bagisikligr  baskilanmis bobrek  nakilli
hastamiz GiS kanama bulgulari ile tarafimiza basvurmus
ve OGD'de antrum ve bulbusta Ulserler gérilmis, alinan
duodenal biyopsilarin histopatolojik incelemelerinde CMV
duodenit tespit edilmistir. Bu olgumuz ile GIS kanama
bulgulari ile basvuran bagisiklidi baskilanmis hastalarda
cok nadir gordilse de ayrici tanida CMV duodenit tanisinin
ddsundlmesi gerekliligi ortaya cikmistir.
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