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TURK OMURGA CERRAHISi DERGISI

Tirk Omurga Cerrahisi Dergisi, Tirk Omurga
Cerrahisi Dernegi’nin resmi yayin organidir. Turk
Omurga Cerrahisi Dernegi, Prof. Dr. Emin Alici 6n-
derliginde az sayida Uye tarafindan 1989 yilinda iz-
mir (Turkiye)’de kuruldu. Dernegin kurulugs amaci:

- Omurga cerrahisi ile ugrasan Ortopedi ve Trav-
matoloji uzmanlari ile Norosirurji uzmanlarini bir
araya getirerek omurga cerrabhisi ile ilgili bilgi ve bi-
rikimlerini paylagsmalarini saglamak,

- Omurga cerrahisi konusunda ¢alisan hekimle-
rin sayilarini artirmak ve ulkemizde gelismis bir tip
disiplini haline getirmek,

- Omurga cerrahisi konusundaki gelismeleri ta-
kip etmek ve Oyelerine aktarmak,

- Uluslararasi ve ulusal kongre, sempozyum ve
kurslar duzenleyerek, omurga cerrahisi egitimi ver-
mek,

- Omurga cerrahisi egitiminde standardizasyonu
saglamak,

- Omurga cerrahisi konusundaki bilimsel calis-
malar 6zendirmek ve bu konudaki ¢alismalar ice-
ren dergi ve kitaplar ¢ikarmak,

- Tum bu ¢abalarla Tirk omurga cerrahisini ge-
listirmek ve Dlnya omurga cerrahisine bu yolla kat-
kilar saglamaktir.

Tirk Omurga Cerrahisi Dergisi, Tirk Omurga
Cerrahisi Dernegi’nin resmi yayin organidir. Dergi-
nin amaci, Tark omurga cerrahlarinin ¢calismalarini
ve literatlrdeki yeni gelismeleri yayinlayarak tim
Tark tip camiasinin ve 6zellikle omurga cerrahisiyle
ugrasanlarin bilgi ve gbérglsuni artirmaktir. Ayrica
dergi, dernek tyeleri hakkindaki gelismeleri, omur-
ga cerrahisi ile ilgili bilimsel kongre ve toplantilari,
yeni ¢ikan yayin ve kitaplari dergi abonelerine du-
yurmak amacini gutmektedir.

Turk Omurga Cerrahisi Dergisi’nin gegmisi, Turk
Omurga Cerrahisi Dernegi ge¢misi kadar eskidir.
Dernegin ilk kez izmir Cesme’de diizenledigi kong-
re ile es zamanl olarak ilk 4 sayi yayinlanmistir. iki
yilda bir duzenlenen uluslararasi kongrelerde sunu-
lan calismalar, dernegin 6zendirmesiyle yazarlar
tarafindan orijinal makale haline getirilmis ve dergi-
de yayinlanmistir.

Dergi, klinik ve temel arastirma, davetli derleme-
ler ve olgu sunumlari geklindeki Yayin Kurulunun
onayladigi orijinal makaleleri ingilizce veya Turkce
olarak yayinlar. Galismalar, en az iki hakem tarafin-
dan degerlendirildikten sonra yayinlanabilir. Yayin
Kurulu, yayini kabul etme, dizeltiimesini isteme ve
yayinlamama hakkina sahiptir. Dergi, her U¢ ayda
bir ¢cikar ve dort sayida bir cilt tamamlanir.

Turk Omurga Cerrahisi Dergisi’nde yayinlanan
calismalardaki bilimsel veri, bilgi ve ¢ikarimlar ile il-
gili bilimsel etik ve mediko-legal sorunlar yazinin
yazarlarinin sorumlulugundadir, konuyla ilgili edit®-
rin ve yayin kurulunun higbir sorumlulugu yoktur.

Son yillarda artan bilimsel etik ve mediko-legal
sorumluluk bilinci dergimiz i¢in temel esaslari olusg-
turur. Bilimsel ¢evrelerin ve toplumun da beklentisi
bu ybéndedir. Dergimizde yayinlanan makalelerde,
alintilarin mutlaka kaynak belirtilerek kullaniimasi
zorunlulugu vardir. Dergimiz, hasta haklarina saygi-
It olup, dergide yayinlanan ¢alismalarda hasta onay
formlarinin olmasina 6zen gosterir ve hastalarin
kimliklerini desifre edecek sekilde isimlerinin kulla-
nilimasina, fotograflarin gdz bandi olmaksizin basil-
masina izin vermez. Calismalara ait etik kurul onay-
larinin olmasini zorunlu tutar. Yazarlar, ticari kuru-
luglardan maddi destek almiglarsa bu durumun
acikca belirtiimesini sart kosar. Dergimiz yazarlar-
dan destek alinan kurulusun makalenin icerigine
karismadigina, yayinlanmasina mudahale etmeye-
cegine ve izinsiz bagka bir yerde kismen veya ta-
mamen yayinlanmayacagina dair taahhut ister.

Tiurk Omurga Cerrahisi Dergisi, dernek uyeleri-
ne ve abonelere Ucretsiz olarak dagitiimaktadir.
Derginin yayin ve dagitim giderleri, dernek uye ai-
datlarindan, kongre gelirlerinden ve dergiye alinan
reklam bedellerinden saglamaktadir. Reklam bedel-
leri aktlel fiyatlara gére belirlenir. Dergi yayin kuru-
lu, bir veya birden cok ticari kurulusla sponsorluk
anlasmasi yapmaya yetkilidir. Ancak ilgili kuruluslar,
asla derginin bilimsel icerigine, tasarimina, yayinla-
rin yayinlanma sirasina ve sirecine miudahale ede-
mezler.

Turk Omurga Cerrahisi Dergisi, Birlesmis Millet-
ler, "Global Compact" sdzlesmesine uyacagini ta-
ahhat etmis ve bunu bir bildiri ile Birlesmis Milletle-
re bildirmistir. Bu meyanda, dergimiz genelde insan
haklarina, 6zelde hasta haklarina ve deneysel ca-




ismalarda hayvan haklarina saygili olunmasi ge-
rektigi inancinda olup, yayinlanan c¢alismalarda bu
prensiplere uyma zorunlulugu getirmistir.

Son yillarda klinik olarak ilgili bilimsel gelismeler,
cagdas olculler, daha sofistike istatistiksel yaklagim-
lar ve iyi formule edilmis arastirma planlarinin artan
kullanimini ve st diizey raporlamayi icermektedir.

Bilimsel yazilar, diger yazilar gibi, yaratici bir s-
reci yansitir, sadece bir eylemi degil. Bir raporun ka-
litesi tasaridaki fikrin ve arastirmanin yénetilmesinin
kalitesine baghdir. lyi hazirlanmis sorular veya hi-
potezler, tasari ile iliskilidir. lyi hazirlanmig hipotez-
ler tasariy1 gosterir ve tasari da hipotezi gosterir. Bir
raporun etkililigi kisalik ve odak ile ilgilidir. Az nok-
taya dikkat cekmek yazarlarin kritik konulara odak-
lanmasini saglar. Kisalik ve 6zluk tekrardan kagin-
ma (birkac istisna hari¢), sade stil ve dizgin
gramer ile elde edilir. Pek az orijinal makalenin
3000 kelimeden fazla olmaya ihtiyaci vardir. Daha

uzun makaleler temel yeni metotlar raporlaniyorsa
veya bir literatir arastirmasi yansitiyorsa kabul
edilebilir. Yazarlarin agdal ifadeden kaginmasi
gerekmesine ragmen, etkili iletisim saglayan kritik
bilgi cogu kez sorularin (veya hipotezler veya anah-
tar konular) tekrarlanmasi anlamina gelir. Sorular
Ozet, Giris ve Tartisma boélumlerinde belirtiimeli, ve
yanitlar Ozet, Sonuglar ve Tartisma béliimlerinde
yer almalidir.

Pek cok derginin makaleleri formatlamak icin
ybnergeler yayinlamasina ragmen, yazi stilleri
yazarlarin az veya ¢ok kurulu ve aligkanhk edindik-
leri bir yazma stiline sahip olduklari icin cesitlidir.
Turk Omurga Cerrahisi Dergisi, geleneksel olarak
genel ybénerge olarak AMA stilini kullanmaktadir.
Ancak pek az bilimsel ve tibbi yazarin bu stilleri 6g-
renmek igcin zamani vardir. Bu nedenle dergimiz
dizgun dilbilgisi ve sade etkili iletisim sinirlari icin-
de bireysel stillere hosgoéri ile yaklagmaktadir.




THE TURKISH JOURNAL OF SPINAL SURGERY

The Turkish Journal of Spinal Surgery is the offi-
cial publication of the Turkish Spinal Surgery
Society. The Turkish Spinal Surgery Society was
established in 1989 in Izmir (Turkey) by the pio-
neering efforts of Prof. Dr. Emin Alici and other a
few members. The objectives of the society were to:

- establish a platform for exchange of informa-
tion/experience  between  Orthopedics and
Traumatology Specialists and Neurosurgeons who
deal with spinal surgery

- increase the number of physicians involved in
spinal surgery and to establish spinal surgery as a
sophisticated medical discipline in Turkey

- follow the advances in the field of spinal
surgery and to communicate this information to
members

- organise international and national congres-
ses, symposia and workshops to improve education
in the field

- establish standardization in training on spinal
surgery

- encourage scientific research on spinal surgery
and publish journals and books on this field

- improve the standards of spinal surgery nati-
onally, and therefore make contributions to spinal
surgery internationally.

The Turkish Journal of Spinal Surgery is the offi-
cial publication of the Turkish Spinal Surgery
Society. The main objective of the Journal is to
improve the level of knowledge and experience
among Turkish medical society in general and
among those involved with spinal surgery in particu-
lar. Also, the Journal aims at communicating the
advances in the field, scientific congresses and
meetings, new journals and books to its sub-
scribers.

The Turkish Journal of Spinal Surgery is as old
as the Turkish Spinal Surgery Society. The first con-
gress organized by the Society took place in
Cesme, Izmir, coincident with the publication of the
first four issues. Authors were encouraged by the
Society to prepare original articles from the studies
presented in international congresses organized by

the Society every two years, and these articles
were published in the Journal.

The Journal publishes clinical or basic research,
invited reviews, and case presentations in English
or Turkish after approval by the Editorial Board.
Articles are published after they are reviewed by at
least two reviewers. Editorial Board has the right to
accept, to ask for revision, or to refuse manuscripts.
The Journal is issued every three months, and one
volume is completed with every four issue.

Responsibility for the problems associated with
research ethics or medico-legal issues regarding
the content, information and conclusions of the ar-
ticles lies with the authors, and the editor or the edi-
torial board bears no responsibility.

In line with the increasing expectations of scien-
tific communities and the society, improved aware-
ness about research ethics and medico-legal res-
ponsibilities forms the basis of our publication po-
licy. Citations must always be referenced in articles
published in our journal. Our journal fully respects
to the patient rights, and therefore care is exercised
in completion of patient consent forms; no informa-
tion about the identity of the patient is disclosed;
and photographs are published with eye-bands. Et-
hics committee approval is a prerequisite. Any fi-
nancial support must clearly be disclosed. Also, our
Journal requests from the authors that sponsors do
not interfere in the evaluation, selection, or editing
of individual articles, and that part or whole of the
article cannot be published elsewhere without writ-
ten permission.

The Turkish Journal of Spinal Surgery is availab-
le to the members of the society and subscribers
free of charge. The publication and distribution
costs are met by membership fees, congresses,
and the advertisements appearing in the journal.
The advertisement fees are based on actual pri-
cing. The Editorial Board has the right for signing
contracts with one or more financial organizations
for sponsorship. However, sponsors cannot inter-
fere in the scientific content and design of the jour-
nal, and in selection, publication order, or editing of
individual articles.

The Turkish Journal of Spinal Surgery agrees to
comply with the "Global Compact" initiative of the
UN, and this has been notified to the UN. Therefore,




our journal has a full respect to human rights in ge-
neral, and patient rights in particular, in addition to
animal rights in experiments; and these principles
are an integral part of our publication policy.

Recent advances in clinical research necessi-
tate more sophisticated statistical methods, well-
designed research plans, and more refined repor-
ting.

Scientific articles, as in other types of articles,
represent not only an accomplishment, but also a
creative process. The quality of a report depends
on the quality of the design and management of the
research. Well-designed questions or hypotheses
are associated with the design. Well-designed
hypotheses reflect the design, and the design
reflects the hypothesis. Two factors that determine
the efficiency of a report are focus and shortness.
Drawing the attention to limited number of subjects
allows the author to focus on critical issues.
Avoidance from repetitions (apart from a few excep-
tions), a simple language, and correct grammar are

W

a key to preparing a concise text. Only few articles
need to exceed 3000 words, and longer articles
may be accepted when new methods are being
reported or literature is being reviewed. Although
authors should avoid complexity, the critical infor-
mation for effective communication usually means
the repetition of questions (or hypotheses or key
subjects). Questions must be stated in Summary,
Introduction and Discussion sections, and the
answers should be mentioned in Summary,
Results, and Discussion sections.

Although many journals issue written instruc-
tions for the formatting of articles, the style of the
authors shows some variance, mainly due to their
writing habits. The Turkish Journal of Spinal
Surgery adopts the AMA style as a general instruc-
tion for formatting. However, not many authors have
adequate time for learning this style. Thus, our jour-
nal is tolerant to personal style within the limitations
of correct grammar and plain and efficient commu-
nication.




YAZARLARA BILGILER

Tirk Omurga Cerrahisi Dergisi (www.jtss.org),
Omurga Cerrahisi Dernegi’nin yayin organidir. Omurga
hastaliklari ile ilgilenen hekim grubuna dogrudan hitap
eden multidisipliner, hakemli bir dergidir ve spinal bilginin
gelisimine 6nemli katkida bulunacak orijinal ¢alismalarin
yayinlanmasi amaciyla diizenlenmigtir. Dergi, klinik ve te-
mel arastirma, davetli derlemeler ve olgu sunumlari sek-
lindeki Yayin Kurulunun onayladigi orijinal makaleleri in-
gilizce veya Turkge olarak yayinlar. Calismalar, en az iki
hakem tarafindan degerlendirildikten sonra yayinlanabilir.
Yayin Kurulu, yayini kabul etme, dizeltiimesini isteme ve
yayinlamama hakkina sahiptir. Dergi, her ¢ ayda bir ¢i-
kar ve dort sayida bir cilt tamamlanir.

- Turk omurga cerrahisi dergisi, yil icinde 4 kez yayin-
lanir: Mart, Haziran, Eylil ve Aralik.

- Tirk omurga cerrahisi dergisine ingilizce dzet (Sum-
mary) ve ingilizce anahtar kelimeler (Key Words) bdlim-
lerine sahip, "Omurga Cerrahisi" ile ilgili:

I- Orijinal klinik ve laboratuar arastirma yazilari,
Il- Vaka takdimleri,
IlI- Derleme yazilar kabul edilir.

Dergiye ulasan calismanin, bagka bir yerde daha 6n-
ce yayinlanmamis (6zet veya 6n rapor disinda) veya ya-
yin i¢cin degerlendirme asamasinda olmamasi gerekir. Ya-
yinda adi gegen her ¢alismacinin, ¢alismaya katiimis ol-
dugu dasundlar. Tam yazarlar, calismay! okuduklarini ve
icerigi ile Tirk Omurga Cerrahisi Dergisi’ne génderilmesi-
ni onayladiklarini ekteki "Basvuru Mektubu"nda oldugu
gibi ayri bir yazi ile bildirmelidirler. Calismanin dogrulugu
ile ilgili son sorumluluk, dergi, editdrler veya yayinciya de-
gil, yazarlara aittir. Bagvuru mektubunda ayrica herhangi
bir ticari kurulustan destek alip almadiklarini da acikca
belirmelidirler.

Hastanin isminin ve bilgilerinin saklanmasi esastir.
Hastanin kimliginin dikkatli bir sekilde korunacaginin ga-
ranti edilmesi ve calismada insanlar Uzerinde yapildigi
belirtilen herhangi bir deneysel calismanin, hasta bilgilen-
dirilerek ve insan denekler Uzerinde yapilan deneysel
arastirmalarda éngorilen ve tum yazarlarin gérus birligi-
ne vardigi yasalar ¢cercevesinde uygulanmasi, yazarlarin
sorumlulugudur.

Hastalardan yazili izin alinip ve bu belge ¢alismayla
birlikte dergiye yollanmadikga hastalarin taninmamasi
icin gbzleri kapatiimal ve fotograflardan isimleri ¢cikartma-
hdir.

- izinler: Yazarlar, ekte yer alan 6rnekteki gibi (Yayin
Hakki Devri Mektubu) ayri bir yazi halinde, ¢alismanin
daha 6nce bagka bir dergide yayinlanmadigini ve deger-
lendirmede olmadigini bildirmeleri gerekir. Yazarlar ayni
zamanda calismalarinin tim yayin haklarini dergimize
devrettiklerini bu yazi ile bildirmelidirler. Yazarlarin, baska
bir yerde yayinlanmis olan alinti, tablo ve resimlerin kul-
lanilabilmesi icin telif hakki sahibinden (genellikle yayin-
c1) yazih izin almalar ve géndermeleri gerekir.

Derlemelerin formati, orijinal verileri bildirenlerinkin-
den farkli olacaktir. Fakat ortak prensiplerin cogu uygula-
nir. Bir incelemenin bir "Ozet", bir "Girig" ve bir "Tartisma"
bolumuine ihtiyaci vardir. Girig b6limUnin odaklanmis ko-
nulara ve bu konular icin bir gerekgeye ihtiyaci vardir. Ya-
zarlar calismalarini diger mevcut materyalden (monogra-
fi, kitap bolimleri) ayirtan benzersiz yaklasimlari okuyu-
cuya sunmalidir. Konular "Girig" béliminin son paragra-
finda verilmelidir. Bir incelemenin "Girig" bolumd, orijinal
materyali veren belgelere dayanan bir makale ile birlikte
dort paragraftan uzun olmasi gerekmez. Daha uzun "Gi-
rig"ler odagi kaybetmeye yatkindir, bu nedenle okuyucu
hangi yeni bilginin sunulacagindan emin olamaz.

"Girig"ten sonraki bélimler nerdeyse her zaman belir-
li incelemeye 6zgldur, fakat tutarli bir sekilde diizenlen-
melidir. Basliklar (ve uygunsa alt basliklar) paralel yapi iz-
lemeli ve benzer konular yansitmaldir (6rnegin tanisal
kategoriler, metot secimi, cerrahi midahale secimi gibi).
Okuyucu sadece baglhklari géz énlne aldiginda, incele-
menin mantigini anlayacak sekilde acik olmalidir. "Tartig-
ma", gbzden gegirilmig literatirle uyumlu bir bitun olarak
ve "Girig"te belirtilen yeni konularin kapsaminda birlesti-
rir. Sinirlamalar, verilmis bir calismadakinden ziyade lite-
ratirdekileri yansitmalidir. Bu sinirlamalar, teghisin veya
tedavi seciminin az veya cok belirli degerlendiriimesine
engel olan literatirdeki bosluklarla ilgili olacaktir. Litera-
turdeki celismeler kisaca arastiriimalidir. Okuyucu sade-
ce sinirlamalari arastirarak literatlirii perspektife oturtur.
Yazarlar "Tartisma" bélimina, "Ozet" boliminiin sonun-
da kisa haliyle verilecek olmasina benzer sekilde 6zet ifa-
deler ile bitirmelidir.

Genel olarak bir inceleme, konuya goére degisiklik
go6stermekle birlikte, belgelere dayali bir makale ile karsi-
lastiriidiginda daha genis bir literatir incelemesine ihtiyag
duyar. Bazi konulara tim bir monografide bile, (6rnegin
osteoporoz) kapsamli sekilde atifta bulunulamaz. Bunun-
la beraber yazarlarin bir incelemenin tim literattri temsil
ettigini, ve bunun blylk olmasi durumunda ¢ok sayida
referansa ihtiya¢c duyuldugu unutulmamaldir.




- Orjinal makaleler: "Baslik sayfas!", "Ozet", "Anah-
tar Kelimeler", "Abstract", "Key Words", "Girig", "Mater-
yal-Metot", "Sonuglar", "Tartisma", "Cikarimlar" "Kaynak-
lar" bélimlerini icermelidir. ingilizce olan orijinal makale-
lere Tiirkge "Ozet" ve Tiirkge "Anahtar Kelimeler" balimii
eklenmelidir.

- Baslk (80 karakter, bosluklar dahil): Ozet bélu-
mundn okuyucunun dikkatini cekmesinde dnemli oldugu
gibi, baghk da ayni énemi tagimaktadir. Az sayida kisa
kelime ile soru ortaya atan veya soru cevaplayan baglik-
lar, sadece konuyu belirten basliklardan daha basarih
olacaklardir. Ayrica "Bisfosfonatlar kemik kaybini azaltir"
gibi bagliklar ana mesaji etkili sekilde tasir ve okuyucula-
rin daha cok akhnda kalr.

- Baslik Sayfasi: a) Calismanin agiklayici bir bashgi-
ni, b) Tim yazarlarin tam isimleri ve akademik unvanlari-
ni, ¢) Sorumlu yazarin adini, adresini, faks ve telefon nu-
marasini, e-posta adresini, d) Sorumlu yazardan farkli ise
"ayri basimlarin" génderilme adresini icermelidir. Baslik
sayfasi ayrica hastalardan gerekli izinlerin alindigina ve
etik kurul onayinin olduguna dair bilgiyi de igermelidir.
Baslik sayfasinda mutlaka "Kanit Dizeyi" belirtiimelidir.
Bunun igin ekte yer alan Tablo-1’e bakilabilir. Ayrica ¢a-
lismanin Tablo-2’de listesi yer alan konulardan hangisine
girdigi (en fazla 3 konu) belirtiimelidir.

- Ozet: ikinci sayfada, ingilizce yazilar icin Tirkge,
Tirkce yazilar icin ingilizce, 150-250 sézcuklik bir dzet
yer almalidir. Ozet baslica; gecmis bilgiler, calismanin
amaci, materyal-metot, sonuclar ve ¢ikarimlar (Backgro-
und Data, Purpose, Material- Methods, Results and
Conclusion) béliimlerini icermelidir. ingilizce ve Tirkce
Ozet birebir ayni olmalidir.

Genel olarak bir Ozet balimii makalenin tamami ta-
mamlandiktan sonra yazilmalidir. Bunun sebebi, yazma
slrecinin distinceyi ve hatta belki de amaci nasil degis-
tirdigi ile iligkilidir. Yazar(lar) ancak verilerin dikkatli g6z-
den geciriimesi ve literatir ile sentezinden sonra etkili bir
Ozet yazabilir.

Gunumuzde pek cok okuyucu basili materyallerde
aramaktansa, internet bazh veritabanlari araciligiyla tibbi
ve bilimsel bilgiye erisiyor. Erisimin disinda okuyucunun
girisi basliklar ve 6zetlerden gectigi icin saglam basliklar
ve ozetler okuyucun dikkatini daha etkili sekilde ceker. Bir
okuyucunun tiim makaleyi inceleyip incelemeyecegi co-
dunlukla zorlayici bilgi iceren bir 6zete baghdir. Zorlayici
bir Ozet sorulari veya amaglari, metotlari, sonuglari (go-
gunlukla nicel veriler) ve neticeleri icerir. Bunlarin her biri
bir veya iki ifadeyle verilebilir. "Bu raporun acikladigi ko-
nu ..." gibi ifadeler cok az faydali bilgi verir.

- Anahtar Kelimeler : Bilimsel indekslerde ve arama
motorlarinda standart kullanilan kelimeler secilmelidir.
Anahtar kelime sayisi en az 3 en fazla 5 adet olmalidir.

- Giris (250 — 750 kelime): Makale konusuyla ilgili ta-
rihsel literatur bilgisini icermeli, problem ortaya konulma-
Ii, calismanin amaci ve problemin ¢6zimu icin yapilanlar
anlatiimalidir.

Girig kismi en kisa bélim oldugu halde belki de en kri-
tik bolumdur. Giris bdlima konularn etkili bir bicimde be-
lirtmeli, bu konular ve sorular i¢in gerekgeleri formule et-
melidir. Bununla beraber ¢calismalarin ¢ogu sunlar i¢in ya-
yinlanir: (1) tamamen yeni buluglari bildirmek i¢in (nadi-
ren vaka raporlar, fakat bazen temel veya klinik ¢calisma-
lar); (2) daha 6nceden raporlanan ¢alismalari teyit etmek
icin (6rnegin vaka raporlari, kucuk ilk seriler); (3) veriler
ve/veya sonuclar celigkili ise literatlrdeki celigkileri tak-
dim etmek veya belirtmek icin. Arastirmalar ve diger 6zel
makalelerin disinda bu U¢ amactan bir tanesi genelde Gi-
ris bélimunde belirtiimelidir.

ilk paragraf genel konuyu veya problemi sunmali ve
6nemini belirtmelidir, ikinci ve belki G¢lUncu bir paragraf
gerekceleri sunmali, ve bir son paragraf sorulari, hipotez-
leri ve amaglari belirtmelidir. Bazilar gerekgeleri ve hipo-
tezleri formile etmeyi Aristo mantigi (tasimsal model)
olarak dusunebilir ve su formu ele alabilir: A, B ve C ise,
D, E ve F’dir. A, B ve C oncllleri kabul edilmis olgulari
yansitirken, D, E veya F mantikl ¢ikarimlar veya tahmin-
leri yansitir. Onciiller en iyi yayinlanmis yayinlardan cgikar,
fakat mevcut veri yoksa yayinlanmig goézlemler (tipik nite-
leyici), mantikli iddialar veya fikir birligi kullanilabilir. Bu
Oncullerin giict asagi yukari veriler ile gdzlemlerin azalan
sirasinda veya fikre karsi olan iddiadir. D, E veya F man-
tikli sonuglar yansitir. Gézlem siralarini agiklamalar (D,
E veya F) mantikli sekilde takip eder. Bu nedenle hipotez-
leri formile ederken, deneyleri tasarlayan ve sonuglari
raporlayan arastirmacilar tek bir agiklamaya bagl kalma-
malidir.

Gergekten yeni materyallerin oldugu ender istisnalar-
la birlikte, yazarlar gerekgeler 6ne strerken temsili litera-
ture referans vermelidir. Bu gerekgeler yenilik ve sorula-
rin gecerliligini kurar ve literatre yerlestirir. Yazarlar 6n-
culleri ilgili aktarmalar ile sade bir sekilde belirtmeli ve
alintilar ile yazarlarinin isimlerini tanimlamaktan kagin-
malidir. Bu yaklagimdaki istisnalar yeni bir metot icin ge-
rekce gelistirmekte gerekli oldugunda ge¢mis metotlarin
tanimini, veya gecmis 6rnek olustururken dnemli oldu-
gunda yazarlarin isimlerine ithafi icerir. Alintilarin agikla-
malari uygun goérulirse Tartisma béliminde takip edebi-
lir. Bir gerekge hazirlarken, her tirli yeni miudahale belli
sorunlari ¢ozmek icindir. Ornegin, yeni implantlar (kon-
sept olarak yeni degilse) daha énceki implantlar ile yasa-
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nan sorunlari bertaraf etmek icin belirli kriterlere gére ta-
sarlanir. Amag yeni bir tedavinin raporlanmasi ise ¢alis-
manin o6ncllleri, aciklanan sorunlari (mimkuinse nicel
sikhklarla) icermelidir ve onlara atifta bulunmalidir.

Son paragrafta mantikli olarak éncekilerden baslar ve
calismanin degiskenlerine (bagimli, bagimsiz) gére belir-
tilecek sorular veya hipotezleri aciklamalidir. Calisma de-
giskenlerine gére dayandirilmayan konular anlamh sekil-
de belirtilemez. Raporun odagi bu sorulara odaklanmay-
la ilgilidir ve rapor literatirde iyi sekilde aciklanmis cevap-
lari olan sorulardan kaginmalidir (6rnegin idiopatik skol-
yozda en fazla rotasyon olan omur apikal omur mudur?).
Sadece yeni ve agiklanmamis bilgi varsa veriler, belirtil-
mis sorulari cevaplama geregi disinda bildiriimelidir.

- Materyal-Metot (1000-1500 kelime): Hastalarin
epidemiyolojik, demografik bilgileri, klinik ve radyolojik ¢a-
lismalari, cerrahi teknik, sonuglarin degerlendirme meto-
du ve istatistik calismalar bu bélimde ayrintili olarak be-
lirtilmelidir.

Prensip olarak "Materyal ve Metot"lar calismay! tek-
rarlamak icin baska arastirmaci icin yeterli detaylari icer-
melidir. Uygulamada ise, bu tlr detaylar ne pratiktir ne de
istenir ¢linkll pek cok metot daha énce daha detayli ola-
rak yayinlanmistir ve ayrica uzun tanimlar okumay!i zor-
lastirir. Bununla beraber, Materyaller ve Metotlar bolimi
tipik olarak en uzun bélumdr.

Klinik calismalari raporlarken yazarlarin ulkelerinin
kanunlarina ve dizenlemelerine gore etik komitelerinin
veya kurumsal inceleme kurulunun onayini belirtmek zo-
rundadirlar. Uygun yerde bilgisi verilen onay belirtiimeli-
dir. Bu onay "Materyal ve Metot" bélimuinin ilk paragra-
finda belirtilmelidir.

Baslangicta okur temel ¢alisma tasarisini gérmelidir.
Yazarlar daha 6nce raporlanmis metotlar sadece kisa bir
sekilde tarif etmeli ve atifta bulunmalidir. Yazarlar bu me-
totlar degistirdiginde bu degisiklikler ilave aciklama ge-
rektirir. Klinik ¢alismalarda hasta sayisi ve demografisi
basta belirtiimelidir. Klinik calismalar dahil olan ve hari¢
olan kriterleri, serilerin ardil mi veya secilmis mi oldugu-
nu; secilmisse secimde rol oynayan kriterleri belirtmelidir.
Okuyucu bu tanimdan yarginin tim potansiyel kaynakla-
rini, teshisi, istisnayi, tekrari veya tedavi fikrini anlamali-
dir. Temel olarak gelecek calismalar icin harcanan caba
ve masraf ile, cogu yayinlanmis klinik calismanin ge¢gmi-
se dayali olmasi sagsirtici degildir. Bu tur ¢alismalar ¢cok
kez gecmige dayali oldugu icin haksiz yere elestirilir, fa-
kat bu calismanin gecerliligini ve degerini ortadan kaldi-
ramaz. Dikkatli bir sekilde hazirlanmis gegcmise dayal ¢a-
lismalar mevcut olan bilgilerin cogunu sunar. Bununla be-
raber yazarlar takipte kayip, zorluklar, eksik veri ve gec-

mige dayall ¢alismalarda yaygin olan cesitli fikir formlari
gibi potansiyel problemleri tanimlamalidir.

Yazarlar istatistiksel analiz kullanirsa, Materyaller ve
Metotlar béliminin sonunda kullanilan tim istatistiksel
testleri belirten bir paragraf yer almalidir. Birden fazla test
kullanildiysa yazarlar hangi testlerin hangi veri seti igin
kullanildigini belirtmelidir. Tim istatistiksel testler varsa-
yimlar ile iligkilidir, verilerin bu varsayimlari karsilayacagi
acikca gorulmezse yazarlar ya destekleyici verileri sun-
malidir yada alternatif testler kullanmalidir. Onem seviye-
si secimi kanittanmalidir. 0,05’lik alfa ve 0,80’lik beta se-
viyesi secilmesi yaygin olmasina ragmen bu seviyeler bir
sekilde istege baghdir ve her zaman uygun degildir. Bir
hata ¢ikariminin ciddi oldugu durumda, klinik veya biyolo-
jik dnemi degerlendirmek icin calisma tasarisinda farkh
alfa ve beta seviyeleri segilebilir.

- Sonuglar (250-750 kelime): "Sonuglar" mimkin ol-
dugunca anlasilir ve 6zet belirtiimeli, ayrintili sonuclar
tablolarda verilmelidir. Okuyucunun daha iyi anlayabilme-
si icin sonuglar bélima alt bagliklarla bélunebilir.

Sorular veya konulara "Girig" béliminde yeterli sekil-
de odaklanildiysa, "Sonuglar" béliminin uzun olmasi
gerekmez. Genelde okuyucuyu metotlarin gecerliligine ik-
na etmek icin bir veya iki paragrafa ihtiya¢ duyulur, acik-
¢a ortaya konan her soru veya hipotezi anlatan bir parag-
raf ve son olarak yeni ve beklenmeyen bulgulari raporla-
yan paragraflar. Her paragrafin ilk (konu) ciimlesi konuyu
belirtmeli veya soruyu yanitlamalidir. Okuyucu "Sonuglar"
boélimindeki her paragrafin sadece ilk cimlesini goéz
6nune aldiginda, yazarin ¢ikarimlarinin mantigr agik ol-
malidir. Tim rakam ve tablolara yapilan parantez ici ithaf-
lar, yazari verilerin yorumunu yazili olarak yapmaya zor-
lar; 6nemli olan materyal veriler degil yazarin verileri yo-
rumlamasidir.

Verilerin istatistiksel raporlanmasi 6zel dikkat gerekti-
rir. Bazi sonuglari vurgulamak icin artar veya azalir (veya
daha fazladir veya daha azdir) ifadeleri ile birlikte ve kar-
silastirmal kisimlardan hemen sonra p (veya bagka ista-
tistik) degerini parantez icinde belirtmek daha etkilidir.
Buna ilave olarak, istatistiksel olarak farkli veya énemli 6l-
cude farkl olan kosullardan ka¢inmak okuyucunun ista-
tistiksel 6nemden bagimsiz olarak istatistiksel degeri bi-
yolojik veya klinik acidan énemli olarak kabul edip etme-
yeceklerine karar verme imkani verir. Felsefe ve stil konu-
su olmasina ragmen, asil p degeri, énceden konmus se-
viyelerden daha diguk bir deger belirtmekten daha fazla
bilgi tasir. Ayrica Motulsky’nin dikkat cektigi Gizere, "Bir
sonucun ¢arpici olmadigini okuduysaniz, distinmeye de-
vam edin ... Once, giiven arali§ina bakin ... ikinci olarak
eder orada olsayd bir ¢arpici farki bulmak icin ¢alisma-




nin gicinl sorgulayin." Bu yaklasim okuyucuya biyolojik
veya klinik etkililik konusunda daha iyi fikir verecektir.

- Tartisma (750-1250 kelime) : Tartisma bolimi spe-
sifik unsurlar icermelidir: bunun icin problem veya soru-
nun tekrar belirtiimesi, sinirlamalar ve varsayimlarin aras-
tirlmasi, literatirdeki bilgiler ile bir karsilastirma, karsilas-
tirmanin bir sentezi ile sonuca ulasmak gereklidir. Prob-
lem veya sorunun yeniden belirtiimesinin vurgu amaciyla
kisa olmasi gerekmektedir. Bunun sonrasinda varsayim-
larin ve sinirlamalarin verilmelidir. Sinirlamalari arastir-
madaki basarisizlik, yazarin bilmemesi veya goz ardi et-
tigini segmesini godsterir, bu da okuru yanlis yénlendirir.
Bu sinirlamalarn arastirma sadece kisa olmalidir, fakat
tim elestirel konular tartisiimalidir ve okuyucunun sonug-
lari kafasinda sUpheye distirmemesi saglanmalidir.

Sonrasinda yazarlar verilerini literatirde belirtilen ve-
riler ile kargilagtirmali ve/veya karsitliklarini bulmalidir.
Genel olarak bu raporlarin ¢cogu Giris béliminde bahse-
dilen gerekgeleri icerecektir. Verilen bir ¢calismanin 6zel-
likleri nedeniyle, veriler ve gézlemler literaturdekiler ile
karsilastirilabilir olmayabilir, en az egilimleri icermemesi
yaygin degildir. Nicel karsilastirmalar, calismadaki verile-
rin yaklasik deger oldugu konusunda okuyucuyu en etkili
sekilde ikna eder, ve tablolar veya rakamlar bilgiyi etkili
sekilde verir. MUmkin oldugunda celigkiler belirtiimeli ve
aciklanmahdir; bir celigkinin aciklamasi agik olmadigi za-
man bu da belirtiimelidir. Sadece makaledeki verilere da-
yali olan sonuglar nadiren kesindir ¢uinku literatirr nere-
deyse her zaman 6nceki bilgileri i¢erir. Herhangi bir rapo-
run kalitesi bu karsilastirmalarin bagimsiz dogasina bag-
Il olacaktir. Son olarak, yazar(lar) verilerini literattrdekiler
ile sentezlemelidir. Higbir elestirel veri gézden kagmama-
hdir, ¢linkl karsit veri bir gortsu etkili sekilde ¢urtebilir.
Yani nihai sonuglar sadece sunduklari yeni veriler ile de-
gil ayrica literatUrdekiler ile de uyumlu olmalidir.

- Cikarimlar : Calisma sonucunda yazarlarin vardigi
yargilar ve Oneriler kisaca belirtiimelidir. Bu bélimde ca-
lismada elde edilen bilimsel verilere dayanmayan tahmin
ve kisisel fikirleri iceren cimlelere yer veriimemelidir.

- Kaynaklar : Kaynaklarin bilimsel indekslerde bulu-
nabilir olmasina dikkat edilmelidir. Kigisel gérisme bilgile-
rine kaynaklarda yer verilemez. Kaynaklar alfabetik sira
ile dizilmeli ve yazi icinde mutlaka site edilmeli, site
edilmeyen kaynaklar listede yer almamalidir. Sempoz-
yum ve Kongre bildiri sunumlarinin ézetleri makale ile bir-
likte yollanmalidir. Asagidaki listeleme ydntemi kullanil-
malidir.

Referanslar (ithaflar) 6ncelikle emsal taranmis der-
giler, standart ders kitaplari veya monografi, veya kabul
g6rmus ve sabit elektronik kaynaklardan elde edilmelidir.

Yazarlar verilerin yorumuna baglh alintilar i¢in genellikle
sadece yuUksek kalitede emsal taranmig kaynaklar kullan-
malidir. Ozetler ve sunulan makaleler kullaniimamalidir
cunk( bu kategorilerdekilerin cogu emsal taramadan ge-
cirilmemigtir.

Gerek gorllirse, yazarlardan herhangi bir kaynagin
tam metni istenebilir. Veriler, yayinlanmamis bir kaynak-
tan alinmigsa, calismanin adi ve yeri gibi bilgiler verilme-
lidir. Gonderilen fakat heniiz basim icin kabul edilmemis
olan yazilar ve kigisel gbérismeler, metinde site edilmeli-
dir. Dergi isimlerinin kisaltmalari icin Index Medicus iceri-
gindeki "list of journals" bolimine basvurulabilir veya
http://www.nim.nih.gov/tsd/serials/lji.html adresinden liste
elde edilebilir. Kaynaklar, su sekilde diizenlenmelidir:

Dergiden Makale:

1. Berk H, Akcal O, Kiter E, Alici E. Does anterior spi-
nal instrument rotation cause rethrolisthesis of the lower
instrumented vertebra? J Turk Spinal Surg 1997; 8 (1):5-
9.

Kitaptan Bolim:

2. Wedge JH, Kirkaldy-Willis WH, Kinnard P. Lumbar
spinal stenosis. Chapter 5. In: Disorders of the lumbar
spine. Eds.: Helfet AJ, Grubel DM, JB Llippincott, Phila-
delphia 1978, pp: 61-68.

Kitap:

3. Paul LW, Juhl JH. The essentials of Roentgen in-
terpretation. Second Edition. Harper and Row, New York
1965, pp: 294-311.

Kitap ve Cilt No:

4. Stauffer ES, Kaufer H, Kling THF. Fractures and
dislocations of the spine. In: Fractures in adults. Vol 2.
Eds.: Rockwood CA, Gren DP, JB Lippincott, Philadelp-
hia 1984, pp: 987-1092.

Yayinda Olan Makale:

5. Arslantas A, Durmaz R, Cosan E, Tel E. Aneurys-
mal bone cysts of the cervical spine. J Turk Spin Surg (In
press).

Yayinda Olan Kitap:

6. Condon RH. Modalities in the treatment of acute
and chronic low back pain. Low back pain. Ed.: Finnison
BE, JB Lippincott, Philadelphia (In press).

Sempozyum:

7. Raycroft IF, Curtis BH: Spinal curvature in myelo-
meningocele: Natural history and etiology. Proceedings
of the American Academy of Orthopaedic Surgeons




Symposium on Myelomeningocele, Hartford, Connecti-
cut, November 1970. St. Louis, CV Mosby, 1972, pp :
186-201.

Toplantilarda Sunulan Bildiriler:

8. Rhoton AL: Microsurgery of the Arnold-Chiari mal-
formation with and without hydromyelia in adults. Presen-
ted at the annual meeting of the American Association of
Neurological Surgeons, Miami, Florida, April 7, 1975.

- Tablolar: "Tablolar", Arap rakamlariyla metin iginde
gecis siralarina gére numaralandiriimalidir. Her bir tablo,
ayr bir sayfada verilerek tablo bagligi ve acgiklamal yazi-
si eklenmelidir. "Tablolar", yazinin icine Sikistirlimamal,
calismanin tekrarindan c¢ok eki olmalidir. "Tablolar"daki
bilgiler yazidan bagimsiz incelense bile kolaylikla fikir ve-
recek nitelikte acik ve anlasilir olmalidir. "Tablolar"da ve-
rilen bilgiler yazi icinde tekrarlanmamalidir. "Tablolar'da
muimkunse istatistiksel ortalamalar, standart sapma, t ve
p olasilik degerlerine yer verilmelidir. Tabloda yapilan ki-
saltmalar tablo altinda agiklanmalidir.

Rakamlar ve tablolar metinde materyali tekrar etme-
meli, tamamlamalidir. "Tablolar", yazil sekilde tanimla-
masi zor olacak olan bilgiyi yogun sekilde sunarlar. Metin-
de kisa ve 6z olarak tarif edilen materyal tablo ve rakam-
lar ile anlatiimamalidir. Ornegin klinik calismalar cogu
kez sonuglari yorumlamada énemli olmalarina ragmen
makalede ortaya konan sorular igin kritik olmayan de-
mografik veriler igin tamamlayici tablolar igerir. Iyi odak-
lanmis calismalar "Giris" bolimunde belirtilen her soru ve
hipotez icin sadece bir veya iki tablo veya rakamlar icerir.
ilave materyaller beklenmeyen sonuglar icin kullanilabilir.

iyi yapilandiriimis "Tablolar", kendiliginden acik-
layicidir ve sadece bir bagliga ihtiya¢c duyar. Her situn
birimlerle birlikte bir bashk icerir. Fakat rakamlarin sem-
bollerin anlamlarini da icerecek sekilde bazi aciklamalara
ihtiyaci olabilir. Gerekli veri aciklamalarina ek olarak
rakam gostergeleri ortaya konan sorular cercevesinde
ana noktalari icermelidir; agiklamalar tam climleler olarak
yazilmahdir. Okuyucu "Giris" béliminin son paragrafin-
da sorulari okuyabilmelidir, sonra "Sonuglar" bélimuinin
her paragrafinin ilk cimlesinde ve rakam agiklamalarinda
yanitlar bulabilmelidir.

- Resim ve Sekiller: Tim figlrler, metin icinde
sirastyla numaralandiriimalidir. Her resim/sekil in ar-
kasinda, Gzerinde numarasini, Ust kenarini gésteren ok
isaretini ve ilk yazarin adini iceren bir etiket bulunmalidir.
Siyah-beyaz baskilar, parlak kagit Uzerinde olmahdir
(9x13 cm). Resim/sekil Uzerindeki yazinin harf karakteri,
figlr kuculince okunakli olacak sekilde blylk olmalidir.
Profesyonel olmayan, daktilo karakterleri kabul ediimez.

Resim/sekil agiklamalari, referanslardan sonra, ayri bir
kagida yazilmalidir. Dergi, yazinin degerini arttiracak
olan renkli baskilari da kabul eder. Ancak, bu baskilar,
yazarlar 6deme yapmadan yayinlanamaz. Yazarlar, renk-
li baskilar icin 6édeme yapmazlarsa, siyah-beyaz basil-
masini isteyebilirler. Elektronik yolla yollanan ¢alismalar
icin resimler jpeg ve tiff formatinda olmali, 300 dpi Ustln-
de rezollisyona sahip olmalidir. Resimler numaralandiril-
mali, mutlaka yazi iginde site edilmelidir.

- Stil: Yazi sablonu, "American Medical Association
Manual of Style (9th edition)" verilerine gdre bigimlen-
dirilir. Stedman’s Medical Dictionary (27th edition) ve
Merriam Webster’s Collegiate Dictionary (10th edition),
standart referanslar olarak kullaniimahdir. ilag ve ter-
apo6tik ajanlar, kabul edilen jenerik ve kimyasal isimlerine
gb6re yazilmali ve kisaltma kullaniimamalidir. Kod numa-
ralari, ancak jenerik ismi bulunamiyorsa, kullaniimalidir.
Bu durumda, ilacin kimyasal yapisini veren kimyasal
maddenin ismi ve sekli elde edilmelidir. ilaglarin ticari
isimleri, jenerik isminden sonra parantez icinde veril-
melidir. Marka kanununa uymak i¢in yazida adi gegen her
ilac veya cihazin imalatgisinin isim ve yeri belirtiimelidir.
Olgiim birimleri icin metrik sistem, 1s1 8lgiimii icin Celsius
kullaniimalidir. Geleneksel birimlerden ¢ok Standart bir-
imlerin kullaniimasina dikkat edilmelidir.

Kisaltmalar, yazida ilk kullanildigi yerde, her tablo ve
her figirde tanimlanmaldir. Bir firma ismi bildirilecekse,
imalatcinin isim ve adresi (sehir ve Ulke) verilmelidir.

Standart kisaltma listesi igin, "Council of Biology
Editors St yle Guide" (Council of Science Editors, 9650
Rockville Pike, Bethesda, MD 20814 adresinden ulasila-
bilir) veya diger standart kaynaklara bagvurulabilir.

- Tesekkiir : Mali olmayan tim tesekkurleri bu bélim-
de belirtiniz. Su ciimleyle baslayabilirsiniz: "Yazarlar ..."e
tesekkir etmek ister". Tesekkir bélimuinde, farmasoétik
endustri dahil, tim destekler bildiriimelidir.

- Pratik ipuglari :

1- Bu ifadelerin tim kritik materyali icerip icermedigini
ve mantiksal akisin acik olup olmadigini dogrulamak igin
metin icinde her paragrafin sadece ilk cumlesini
okuyunuz.

2-"...bu raporun acikladigi konu..." gibi Ozet ifadeler-
den kacininiz. Bu tar ifadeler okuyucu icin temel bilgi ver-
mez.

3- Ozet béliimiinde referans ve istatistiksel degerler-
den kagininiz.

4- Gegmise dayali 6rnek kurma haricinde alinti
yapilan yazarlarin isimlerini kullanmaktan kacininiz.




Bunun yerine makale veya makalelerde belgelenen
konuyu belirtiniz ve altyaziyla alinti veriniz.

5- Girig béluminin son paragrafinda "...verilerimizin
raporunuz sunuyoruz..." gibi cimlelerden kacininiz. Bu
tur ifadeler okuyucunun (ve yazarin!) dikkatini kritik konu-
lara odaklamasini engeller.

6- Tablo ve rakamlara parantez iginde atifta bulunun
ve tablonun bir cimlenin 6znesi veya nesnesi oldugu
ifadelerden kagininiz. Parantez icindeki atiflar tablo ve
rakamin degil, tablo ve rakamlardaki bilginin yorumunu
vurgular.

7- Giris béliminden Tartisma bdélimine kadar
duzenli olarak kelimeleri sayiniz.

- En fazla sayida revizyona neden olan konulari sun-
lardir:

1- Acik sorular ve cevaplar verilmemistir. Hastalan
dahil eden tim metinler icin Turk Spinal Cerrahi Dergisi,
acik bir birincil arastirma sorusu gerektiren Delil Dizeyi
yayinlar. Bu soru agik bir sekilde cevaplanmalidir.

2- Baslik sayfasinda bir Delil Diizeyi belirtiniz. Dizey
ne kadar yuksek olursa o kadar iyi olur.

3- Hasta populasyonlari, okuyucunun cesitli egilim
formlarini arastirmasi icin yeterli sekilde tanimlanmamis-
tir.

4- Calisma sinirlamalari Tartisma boéliminde bulun-
mamistir.

5- Aktarilmamis veya eksik referanslar; uygun for-
matinda olmayan referanslar.

6- Eksik telif hakki transfer formlari.

7- Daha 6nce yayinlanmis materyal icin eksik izinler
(tablolar, sekiller)
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Basvuru Mektubu Ornegi:
Turk Omurga Cerrahisi Dergisi
Sayin Editor,

Ekte Turk Omurga Cerrahisi Dergisi’nde incelenmek
Uzere " " baslikh bir metin génderiyoruz.

Adi gecen yazarlar calismayi tasarladilar (parantez
icinde uygun vyazarlarin isimlerini yaziniz), verileri
topladilar (parantez iginde uygun isimlerini bas harflerini
yaziniz), verileri analiz ettiler (parantez icinde uygun
yazarlarin isimlerini yaziniz), ilk taslaklari yazdilar (paran-
tez icinde uygun yazarlarin isimlerini yaziniz) ve veri ile
analizin tutarhhgini sagladilar (parantez icinde uygun
yazarlarin bas isimlerini yaziniz).

Tum yazarlarin bu metnin igeriklerini ve son halini
g6rdugunu ve onayladigini ve galismanin baska bir yerde
tamamen veya kismen yayinlanmadigini kabul ettiklerini
teyit ederim.

Bu yazismayi saglayan yazar olarak ben (ve diger
yazarlar) Turk Omurga Cerrahisi Dergisi’nin tim
yazarlarin calismanin herhangi bir kismini destekleyen
ticari kurum ile bir s6zlesme veya anlagma imzalamis ola-
bilecegini belirtmesini istedigini anliyoruz. Ayrica bu bil-
ginin, calisma incelenirken gizli tutulacagini ve yazimsal
karari etkilemeyecegini, fakat ¢alisma yayinlanmak Gzere
kabul edilirse galismada bir ifsaat agiklamasi yer ala-
cagini kabul ediyoruz. Asagidaki aciklamalari, benim ve
diger yazarlarin calismayla ilgili olarak ticari ilgisi
olmadigini belirtmek amaciyla sectik.

4 1) Tum yazarlar ¢alisma igin toplanmis tim veya
bir kisim verilerin yayimini sinirlayacak veya her hangi bir
sebepten yayimi geciktirecek sekilde, bu calismayla ilgili
olarak ticari bir anlagsma imzalamadigini beyan ederler.

[ 2) Yazarlardan biri veya birkag! (isimleri) bu calis-
mayla ilgili ticari bir anlasma imzaladigini, ancak bu an-
lagsmalarin ticari kurumun verilere sahip olma veya kont-
rol etme ve gdzden gecirme ve degistirmesine misaade
etmeyecegini ve yayimlanmasini geciktirmeyecegini ve-
ya Onleyemeyecegini taahhit ederiz.

1 3) Yazarlardan biri veya birkagi (parantez icinde
uygun yazarlarin isimlerini yaziniz) bu calismayla ilgili ti-
cari bir anlasma imzaladigini ve bu anlasmalarin ticari ku-
rumun verilere sahip olma veya kontrol etme ve gbzden
gecirme ve degistirme hakkina sahip oldugunu bildiririz
ve fakat yayimlanmasini geciktirmeyecegini ve dnleyece-
gini taahh(t ederiz

Saygilarimla,

Yazismadan sorumlu yazar




Yazarlik Sorumlulugu, Finanssal ifsa,
ve Telif Hakki Transferi

METIN BASLIGI:

YAZISMAYI YURUTEN YAZAR:
YAZISMA ADRESI:

TELEFON / FAKS NUMARALARI:

Her yazar asagidaki agiklamayl okumali ve imzala-
malidir; eger gerekliyse bu belgeyi fotokopi ile cogaltmal
ve orijinal imzalari igcin diger yazarlara vermelidir.
Doldurulmus formlar yazi kuruluna génderilmelidir:

SUNUM KOSULLARI

SAKLI HAKLAR: Telif hakkinin disinda, ¢alismayla
ilgili diger 6zel haklar yazarlar tarafindan elde tutul-
malidir.

ORUJINALITE: Her yazar calismaya katkisinin orijinal
oldugunu ve bu anlasmaya girmek icin tam yetkisinin
oldugunu garanti eder. Ne bu calisma ne de benzer bir
calisma yayinlanmigtir. Ayrica bu yayinin degerlendirme-
si altindayken bagka bir yerde yayinlanmak Uzere de
gdnderilmemistir ve gdnderilmeyecektir.

YAZAR SORUMLULUGU: Her yazar, calismanin
yayin sorumlulugunu almak lzere, diisiinsel icerige, ver-
ilerin analizi ve calismanin yazilmasinda yeterli dlgude
yer aldigini dogrular. Her biri calismanin son versiyonunu
incelemistir, gecerli calismayi temsil ettigine inanmak-
tadir, ve yayinini onaylamaktadir. Ayrica yayinin editorleri
calismanin dayandigi verileri talep ederlerse, hazirla-
malari gerekir.

TEKZIP: Her yazar bu calismanin hakaret veya
kanunsuz ifadeler icermedigini ve bagkalarinin haklarini
ihlal etmedigini garanti eder. Telif hakkina tabi calismalar-
dan alintilar (metin, rakamlar, tablolar veya sekiller)
dahilse, sunumdan 6nce yazarlar tarafindan yazili bir
yayin verilir, ve orijinal yayina kredi uygun sekilde
alindilanir. Her yazar calismayi takdim etmeden énce,
isimleri veya fotograflari calismanin bir parcasi olarak
kullanilan hastalardan yazili ibralarini aldigini garanti
eder. Yayin Kurulu bu yazili ibralarin kopyalarini isterse
yazarlar bunlari sunmalidir.

TELIF HAKKININ TRANSFERI

YAZARLARIN KENDi CALISMALARI: Tirrk Omurga
Cerrahisi Dergisi calismayi yayinlamasi halinde, yazarlar
burada tim diinyada, tim dillerde ve CD-ROM, internet
ve intranet gibi elektronik medya dahil tim medya form-

larinda tum telif hakkini Turk Omurga Cerrahisi
Dergisi’ne transfer eder, devreder ve nakleder. Eger Tirk
Omurga Cerrahisi Dergisi herhangi bir sebepten dolayi,
bir yazarin g¢alismaya takdimini yayinlamamaya karar
verirse, yazismay! yuriten yazara kararini bildiren notu
hemen gdnderir, bu anlasma feshedilir, ne yazar ne de
Turk Omurga Cerrahisi Dergisi baska sorumluluk veya
yukumliluk altinda olmaz. Yazarlar Turk Omurga
Cerrahisi Dergisi'ne ¢alismada ve c¢alismanin veya
yayinin promosyonunda isimlerini ve biyografik verileri
(profesyonel baglanti dahil) kullanma haklarini verirler.

KiRA iCiN YAPILMIS CALISMALAR: Eger bu calis-
ma bir baska kisi veya kurum tarafindan komisyon-
landinimigsa, veya bir calisanin gdrevinin parcasi olarak
yazildiysa, komisyon kurumunun yetkili bir temsilcisi veya
calisan kisi de kurumdaki unvanini belirterek bu formu
imzalamahdir.

FINANSAL iFSA: Her yazar, ayri bir ek olarak ifsa
edilmesi haricinde, takdim edilen makale ile iligkili olarak
bir ¢cikar catismasi olarak gorilebilecek ticari bir iligkisi
(6rnegin danismanlik, hisse senedi sahipligi, sermaye
ortakhgi, patent/lisans dizenlemeleri, vs) olmadigini
dogrular. Calismayi destekleyen tim fon temin kaynaklar
ve yazarlarin tim kurumsal veya tizel baglar ¢calismada
bir dipnotta verilir.

KURUMSAL INCELEME KURULU / HAYVAN
GOZETiIM KOMITESiI ONAYI: Her yazar kendi kurumu-
nun, hayvan veya insan iceren her tlrll inceleme icin pro-
tokolu kabul ettigini ve tim deneylerin etik ve insani
arastirma ilkelerine uygun olarak ydratildaguntd dogru-
lar.

imza Basili isim Tarih
imza Basili isim Tarih
imza Basili isim Tarih
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TABLO-1. KANIT DUZEYLERI
DUZEY-1.

1) Istatistiksel 6nemlilik testleri yapilan, vakalarin ran-
domize secildigi, cift kér kontrol gruplarinin yer aldig
deneysel calismalar

2) Vakalarin % 80’den fazlasinin kontrollere riayet
ettigi tani, tedavi ve prognostik kriterleri karsilastiran
vakalarin randomize segcildigi, istatistiksel dnemlilik test-
leri yapilan ileriye dénuk planlanan (prospektif) klinik
caligsmalar

3) Ardil olgular icin édnceden secilmis kriterlerle ista-
tistiksel dnemlilik testleri yapilan, evrensel (altin standart)
referanslarla mukayese edilen ileriye dénik klinik calig-
malar

4) Dlzey — | calismalarin iki veya daha fazlasinin ve-
rilerini, 6Gnceden belirlenen ydntemlerle ve istatistiki ola-
rak 6nemlilik testleri yapilarak karsilastinlan sistematik
inceleme (meta analiz) calismalari

5) Cok merkezli, randomize prospektif calismalar

DUZEY -II.

1) Vakalarin % 80’den azinin ¢alismaya alindigi ran-
domize prospektif calismalar

2) Randomizasyon yapilmayan tum Duzey-l c¢alis-
malar

3) Randomize retrospektif klinik calismalar

4) Duzey-1l calismalarin meta- analizi

DUZEY- IIl.

1) Randomizasyon yapilmayan dizey-ll calismalar
(prospektif klinik arastirmalar vb.)

2) Ardil olmayan vakalarin karsilastirildigi (tutarh
referans araligi olmaksizin) klinik calismalar

3) Dlzey lll calismalarin meta — analizi

DUZEY- IV.
1) Olgu sunumlari

2) Zayif referans araligi olan istatistiksel dGnemlilik ve-
rileri yapilmayan vaka serileri

DUZEY - V.
1) Uzman gorusi

2) Bir g¢alisma hakkinda kisisel deneyimlerin
aktarildigi bilimsel dayanagi olmaksizin bildiren goéris
yazilari

TABLO-2. KLiNiK ALANLAR

Makale
Anatomi
Temel Bilimler
Biyomekanik
Deformite
Skolyoz
Adolesan idiopatik
Kifoz
Konjenital
Dejeneratif
Tanisal yontemler
Epidemioloji
Fizik Tedavi
Fonksiyon
Halk saghgi
Literatur gbzden gecirme
Meta-Analiz
is saghg
Sonuglar
Tedavi
Konservatif tedavi
Primer tedavi
Yasam kalitesi
Tedavi etkinligi
Pediatrik
Rehabilitasyon
Cerrahi
Klinik cerrahi
Disk cerrahisi
Norosirurji
Rekonstriksiyon cerrahisi
goérintileme rehberliginde
cerrahi endoskopi
Bagarisiz omurga cerrahisi
Mikrocerrahi
BT yardimiyla
Minimal invazif
Goruntileme
Radyoloji
MRI
BT
Flzyon
Fuzyon kafesleri
Enstrimantasyon
Pedikl vidasi
Fiksasyon
Agn
Kronik agri
Bel agrisi
Postoperatif agri
Agri 6lguli
Boyun agrisi
Diskojenik agri
Néroloji
Nérofizyoloji
Norolojik muayene
Norokimya
Néropatoloji
Kogpnitif néroloji
Néromuskuler omurga
hastaliklari

Servikal omurga
Servikal miyolopati
Servikal rekonstriksiyon
Servikal disk hastaligi
whiplash
Kraniyoservikal bileske
Atlantoaksiyel

Torasik omurga
Torakolomber omurga

Lomber omurga
Lumbosakral bileske

Psikoloji

Sinir
Sinir koku
Siyatik

Enjeksiyon
Epidural

Diger Hastalik
Metabolik kemik hastaliklar
Epilepsi
Lupus
Kanser
Parkinson
Tuberkuloz
Romatoloji
Artrit
Osteoporoz

Kemik
Kemik dansitesi
Kemik biyomekanigi
Kemik rejenerasyonu
Kemik grefti
Greft Grunleri
Kirk

Disk
Disk dejenerasyonu
Herniye disk
Disk patolojisi
Disk replasmani
Artifisial disk
IDET

Travma

Spinal kord
Spinal kord yaralanmasi
Klinik egilimler

Randomize calismalar

Biyoloji
Biyokimya
Molekuler biyoloji
Tumor
Genetik
Stenoz
Enfeksiyon
Non-Operatif Tedavi
Hareket Analizi
Fizik Tedavi
Manduplasyon
Anestezi
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INSTRUCTIONS TO AUTHORS

The Journal of Turkish Spinal Surgery
(www.jtss.org), is the official publication of the Turkish
Spinal Surgery Society. It is a peer-reviewed multidisipli-
nary journal for the physicians who deal with spinal dise-
ases and publishes original studies which offer significant
contributions to the development of the spinal knowledge.
The journal publishes original scientific research articles,
invited reviews and case reports that are accepted by the
Editorial Board, in English or Turkish. The articles can
only be published after being reviewed by at least two re-
ferees and Editorial Board has the right to accept, revise
or reject a manuscript. The journal is published once in
every three months and a volume consists of four issues.

The Journal of Turkish Spinal Surgery is published fo-
ur times a year: on March, June, September, and Decem-
ber.

- Following types of manuscripts related to the field of
"Spinal Surgery" with English Summary and Keywords
are accepted for publication:

I- Original clinical and experimental research studies;

II- Case presentations; and

IlI- Reviews.

The manuscript submitted to the journal should not be
previously published (except as an abstract or a prelimi-
nary report) or should not be under consideration for pub-
lication elsewhere. Every person listed as an author is ex-
pected to have been participated in the study to a signifi-
cant extent. All authors should confirm that they have re-
ad the study and agreed to the submission to the Journal
of Turkish Spinal Surgery for publication. This should be
notified with a separate document as shown in the "Cover
Letter" in the appendix. Although the editors and referees
make every effort to ensure the validity of published ma-
nuscripts, the final responsibility rests with the authors,
not with the Journal, its editors, or the publisher. The so-
urce of any financial support for the study should be cle-
arly indicated in the Cover Letter.

It is the author’s responsibility to ensure that a pati-
ent’s anonymity be carefully protected and to verify that
any experimental investigation with human subjects re-
ported in the manuscript was performed upon the infor-
med consent of the patients and in accordance with all
guidelines for experimental investigation on human sub-
jects applicable at the institution(s) of all authors. Authors
should mask patients’ eyes and remove patients’ names
from figures unless they obtain written consent to do so

from the patients; and this consent should be submitted
along with the manuscript.

Clinically relevant scientific advances during recent
years include use of contemporary outcome measures,
more sophisticated statistical approaches, and increasing
use and reporting of well-formulated research plans (par-
ticularly in clinical research).

Scientific writing, no less than any other form of wri-
ting, reflects a demanding creative process, not merely
an act: the process of writing changes thought. The qu-
ality of a report depends on the quality of thought in the
design and the rigor of conduct of the research. Well-po-
sed questions or hypotheses interrelate with the design.
Well-posed hypotheses imply design and design implies
the hypotheses. The effectiveness of a report relates to
brevity and focus. Drawing the attention to a few points
will allow authors to focus on critical issues. Brevity is ac-
hieved in part by avoiding repetition (with a few excepti-
ons to be noted), clear style, and proper grammar. Few
original scientific articles need to be longer than 3000
words. Longer articles may be accepted if substantially
novel methods are reported, or if the article reflects a
comprehensive review of the literature. Although authors
should avoid redundancy, effectively communicating criti-
cal information often requires repetition of the questions
(or hypotheses/key issues) and answers. The questions
should appear in the Abstract, Introduction, and Discussi-
on, and the answers should appear in the Abstract, Re-
sults, and Discussion sections.

Although most journals publish guidelines for format-
ting a manuscript and many have more or less establis-
hed writing styles (e.g., the American Medical Associati-
on Manual of Style), styles of writing are as numerous as
authors. The Journal of Turkish Spinal Surgery traditi-
onally has used the AMA style as a general guideline. Ho-
wever, few scientific and medical authors have the time to
learn these styles. Therefore, within the limits of proper
grammar and clear, effective communication, we will al-
low individual styles.

- Permissions: As shown in the example in the ap-
pendix (Letter of Copyright Transfer) the authors should
declare in a separate statement that the study has not be-
en previously published and is not under consideration
for publication elsewhere. Also, the authors should state
in the same statement that they transfer copyrights of the-
ir manuscript to our Journal. Quoted material and borro-
wed illustrations: if the authors have used any material




that had appeared in a copyrighted publication, they are
expected to obtain written permission letter and it should
be submitted along with the manuscript.

- Review articles: The format for reviews substanti-
ally differs from those reporting original data. However,
many of the principles noted above apply. A review still
requires an Abstract, an Introduction, and a Discussion.
The Introduction still requires focused issues and a rati-
onale for the study. Authors should convey to readers the
unique aspects of their reviews which distinguish them
from other available material (e.g., monographs, book
chapters). The main subject should be emphasized in the
final paragraph of the Introduction. As for an original re-
search article, the Introduction section of a review typi-
cally need not to be longer than four paragraphs. Longer
Introductions tend to lose focus, so that the reader may
not be sure what novel information will be presented. The
sections after the Introduction are almost always unique
to the particular review, but need to be organized in a co-
herent fashion. Headings (and subheadings when app-
ropriate) should follow parallel construction and reflect
analogous topics (e.g., diagnostic categories, alternative
methods, alternative surgical interventions). If the reader
considers only the headings, the logic of the review (as
reflected in the Introduction) should be clear. Discussion
synthesizes the reviewed literature as a whole coherently
and within the context of the novel issues stated in the
Introduction.

The limitations should reflect those of the literature,
however, rather than a given study. Those limitations will
relate to gaps in the literature which preclude more or
less definitive assessment of diagnosis or selection of tre-
atment, for example. Controversies in the literature sho-
uld be briefly explored. Only by exploring limitations will
the reader appropriately place the literature in perspecti-
ve. Authors should end the Discussion by summary sta-
tements similar to those which will appear at the end of
the Abstract in abbreviated form.

In general, a review requires a more extensive literatu-
re review than an original research article, although this will
depend on the topic. Some topics (e.g., osteoporosis) co-
uld not be comprehensively referenced, even in an entire
monograph. However, authors need to ensure that a revi-
ew is representative of the entire body of literature, and
when that body is large, many references are required.

- Original articles should contain the following secti-
ons: "Title Page", "Summary", "Keywords", "Introduction",
"Materials and Methods", "Results", "Discussion", "Conc-
lusions", and "References". Turkish "Summary" and
"Keywords" sections should also be added if the original
article is in English.

- Title (80 characters, including spaces): Just as
the Abstract is important in capturing a reader’s attention,
so is the title. Titles rising or answering questions in a few
brief words will far more likely do this than titles merely
pointing to the topic. Furthermore, such titles as "Bisp-
hosponates reduce bone loss" effectively convey the ma-
in message and readers will more likely remember them.

Manuscripts that do not follow the protocol described
here will be returned to the corresponding author for tech-
nical revision before undergoing peer review. All manusc-
ripts, either in English or Turkish, should be typed doub-
le-spaced on one side of a standard typewriter paper, le-
aving at least 2.5 cm. margin on all sides. All pages sho-
uld be numbered beginning from the title page.

- Title page should include: a) informative title of the
paper, b) complete names of each author with their insti-
tutional affiliations, c) name, address, fax and telephone
number, e-mail of the corresponding author, d) address
for the reprints if different from that of the corresponding
author. It should also be stated in the title page that infor-
med consent was obtained from patients and that the
study was approved by the ethics committee. The "Level
of Evidence" should certainly be indicated in the title pa-
ge (see Table 1 in the appendix). Also, the field of study
should be pointed out as outlined in Table 2 (maximum
three fields).

- Summary: A 150 to 250 word summary should be inc-
luded at the second page. The summary should be in Tur-
kish for articles written in English and in Turkish for English
articles. The main topics to be included in Summary secti-
on are as follows: Background Data, Purpose, Materials-
Methods, Results and Conclusion. The English and Turkish
versions of the Summary should be identical in meaning.

Generally, an Abstract should be written after the en-
tire manuscript is completed. The reason relates to how
the process of writing changes thought and perhaps even
purpose. Only after careful consideration of the data and
a synthesis of the literature can author(s) write an effecti-
ve abstract. Many readers now access medical and sci-
entific information via Web-based databases rather than
browsing hard copy material. Since the reader’s introduc-
tion occurs through titles and abstracts, substantive titles
and abstracts more effectively capture a reader’s attenti-
on regardless of the method of access. Whether reader
will examine an entire article often will depend on an abst-
ract with compelling information. A compelling Abstract
contains the questions or purposes, the methods, the re-
sults (most often quantitative data), and the conclusions.
Each of these may be conveyed in one or two state-
ments. Comments such as "this report describes..." con-
vey little useful information.
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- Key Words: Standard wording used in scientific in-
dexes and search engines should be preferred. The mini-
mum number for keywords is three and the maximum is
five.

- Introduction (250 — 750 words): It should contain
information on historical literature data on the relevant is-
sue; the problem should be defined; and the objective of
the study along with the problem solving methods should
be mentioned.

The Introduction, although typically is the shortest of
sections, perhaps the most critical. The Introduction must
effectively state the issues and formulate the rationale for
those issues or questions. Its organization might differ so-
mewhat for a clinical report, a study of new scientific da-
ta, or a description of a new method. Most studies, howe-
ver, are published to: (1) report entirely novel findings
(frequently case reports, but sometimes substantive ba-
sic or clinical studies); (2) confirm previously reported
work (eg, case reports, small preliminary series) when
such confirmation remains questionable; and (3) introdu-
ce or address controversies in the literature when data
and/or conclusions conflict. Apart from reviews and other
special articles, one of these three purposes generally
should be apparent (and often explicit) in the Introduction.

The first paragraph should introduce the general topic
or problem and emphasizet its importance, a second and
perhaps a third paragraph should provide the rationale of
the study, and a final paragraph should state the questi-
ons, hypotheses, or purposes.

One may think of formulating rationale and hypothe-
ses as Aristotelian logic (a modal syllogism) taking the
form: If A, B, and C, then D, E, or F. The premises A, B,
and C, reflect accepted facts whereas D, E, or F reflect
logical outcomes or predictions. The premises best come
from published data, but when data are not available,
published observations (typically qualitative), logical ar-
guments or consensus of opinion can be used. The
strength of these premises is roughly in descending order
from data to observations or argument to opinion. D, E, or
F reflects logical consequences. For any set of observa-
tions, any number of explanations (D, E, or F) logically
follows. Therefore, when formulating hypotheses (expla-
nations), researchers designing experiments and repor-
ting results should not rely on a single explanation.

With the rare exception of truly novel material, when
establishing rationale authors should generously referen-
ce representative (although not necessarily exhaustive)
literature. This rationale establishes novelty and validity
of the questions and places it within the body of literatu-
re. Writers should merely state the premises with relevant
citations (superscripted) and avoid describing cited works

and authors’ names. The exceptions to this approach inc-
lude a description of past methods when essential to de-
veloping rationale for a new method, or a mention of aut-
hors’ names when important to establish historic prece-
dent. Amplification of the citations may follow in the Dis-
cussion when appropriate. In establishing a rationale,
new interventions of any sort are intended to solve certa-
in problems. For example, new implants (unless concep-
tually novel) typically will be designed according to certa-
in criteria to eliminate problems with previous implants. If
the purpose is to report a new treatment, the premises of
the study should include those explicitly stated problems
(with quantitative frequencies when possible) and they
should be referenced generously.

The final paragraph logically flows from the earlier
ones, and should explicitly state the questions or hypot-
heses to be addressed in terms of the study (indepen-
dent, dependent) variables. Any issue not posed in terms
of study variables cannot be addressed meaningfully. Fo-
cus of the report relates to focus of these questions, and
the report should avoid questions for which answers are
well described in the literature (e.g., dislocation rates for
an implant designed to minimize stress shielding). Only if
there are new and unexpected information should data
be reported apart from that essential to answer the stated
questions.

- Materials - Methods (1000-1500 words): Epidemi-
ological/demographic data regarding the study subjects;
clinical and radiological investigations; surgical technique
applied; evaluation methods; and statistical analyses
should be described in detail.

In principle, the Materials and Methods should conta-
in adequate detail for another investigator to replicate the
study. In practice, such detail is neither practical nor de-
sirable because many methods will have been published
previously (and in greater detail), and because long desc-
riptions make reading difficult. Nonetheless, the Materials
and Methods section typically will be the longest section.
When reporting clinical studies authors must state appro-
val of the institutional review board or ethics committees
according to the laws and regulations of their countries.
Informed consent must be stated where appropriate.
Such approval should be stated in the first paragraph of
Materials and Methods. At the outset the reader should
grasp the basic study design. Authors should only briefly
describe and reference previously reported methods.
When authors modify those methods, the modifications
require additional description.

In clinical studies, the patient population and demog-
raphics should be outlined at the outset. Clinical reports
must state inclusion and exclusion criteria and whether
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the series is consecutive or selected; if selected, criteria
for selection should be stated. The reader should unders-
tand from this description all potential sources of bias
such as referral, diagnosis, exclusion, recall, or treatment
bias. Given the expense and effort for substantial pros-
pective studies, it is not surprising that most published cli-
nical studies are retrospective.

Such studies often are criticized unfairly for being ret-
rospective, but that does not negate the validity or value
of a study. Carefully designed retrospective studies provi-
de most of the information available to clinicians. Howe-
ver, authors should describe potential problems such as
loss to follow-up, difficulty in matching, missing data, and
the various forms of bias more common with retrospecti-
ve studies.

If authors use statistical analysis, a paragraph should
appear at the end of Materials and Methods stating all
statistical tests used. When multiple tests are used, aut-
hors should state which tests are used for which sets of
data. All statistical tests are associated with assumptions,
and when it is not obvious the data would meet those as-
sumptions, the authors either should provide the suppor-
ting data (e.g., data are normally distributed, variances in
groups are similar) or use alternative tests. Choice of le-
vel of significance should be justified. Although it is com-
mon to choose a level of alpha of 0.05 and a beta of 0.80,
these levels are somewhat arbitrary and not always app-
ropriate. In the case where the implications of an error are
very serious (e.g., missing the diagnosis of a cancer), dif-
ferent alpha and beta levels might be chosen in the study
design to assess clinical or biological significance.

- Results (250-750 words): "Results" section should
be written in an explicit manner, and the details should be
described in the tables. The results section can be divi-
ded into sub-sections for a more clear understanding.

If the questions or issues are adequately focused in
the Introduction section, the Results section needs not to
be long. Generally, one may need a paragraph or two to
persuade the reader of the validity of the methods, one
paragraph addressing each explicitly raised question or
hypothesis, and finally, any paragraphs to report new and
unexpected findings. The first (topic) sentence of each
paragraph should state the point or answer the question.
When the reader considers only the first sentence in each
paragraph in Results, the logic of the authors’ interpreta-
tions should be clear. Parenthetic reference to all figures
and tables forces the author to textually state the interp-
retation of the data; the important material is the authors’
interpretation of the data, not the data.

Statistical reporting of data deserves special conside-
ration. Stating some outcome is increased or decreased

(or greater or lesser) and parenthetically stating the p (or
other statistical) value immediately after the comparative
terms more effectively conveys information than stating
something is or is not statistically significantly different
from something else (different in what way? the reader
may ask). Additionally, avoiding the terms ‘statistically dif-
ferent’ or ‘significantly different’ lets the reader determine
whether they will consider the statistical value biologically
or clinically significant, regardless of statistical significan-
ce. Although a matter of philosophy and style, actual p
values convey more information than stating a value less
than some preset level. Furthermore, as Motulsky notes,
"When you read that a result is not significant, don’t stop
thinking... First, look at the confidence interval... Second,
ask about the power of the study to find a significant dif-
ference if it were there." This approach will give the re-
ader a much greater sense of biological or clinical signifi-
cance.

- Discussion (750 - 1250 words): The Discussion
section should contain specific elements: a restatement
of the problem or question, an exploration of limitations
and assumptions, a comparison and/or contrast with in-
formation (data, opinion) in the literature, and a synthesis
of the comparison and the author’s new data to arrive at
conclusions. The restatement of the problem or questions
should only be a brief emphasis. Exploration of assump-
tions and limitations are preferred to be next rather than
at the end of the manuscript, because interpretation of
what will follow depends on these limitations. Failure to
explore limitations suggests the author(s) either do not
know or choose to ignore them, potentially misleading the
reader. Exploration of these limitations should be brief,
but all critical issues must be discussed, and the reader
should be persuaded they do not jeopardize the conclusi-
ons.

Next the authors should compare and/or contrast the-
ir data with data reported in the literature. Generally,
many of these reports will include those cited as rationa-
le in the Introduction. Because of the peculiarities of a gi-
ven study the data or observations might not be strictly
comparable to that in the literature, it is unusual that the
literature (including that cited in the Introduction as rati-
onale) would not contain at least trends. Quantitative
comparisons most effectively persuade the reader that
the data in the study are "in the ballpark," and tables or fi-
gures efficiently convey that information. Discrepancies
should be stated and explained when possible; when an
explanation of a discrepancy is not clear that also should
be stated. Conclusions based solely on data in the paper
seldom are warranted because the literature almost al-
ways contains previous information. The quality of any re-
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port will depend on the substantive nature of these com-
parisons.

Finally, the author(s) should interpret their data in the
light of the literature. No critical data should be overlo-
oked, because contrary data might effectively refute an
argument. That is, the final conclusions must be consis-
tent not only with the new data presented, but also that in
the literature.

- Conclusion: The conclusions and recommendati-
ons by the authors should be described briefly. Senten-
ces containing personal opinions or hypotheses that are
not based on the scientific data obtained from the study
should be avoided.

- References: Care must be exercised to include re-
ferences that are available in indexes. Data based on
personal communication should not be included in the re-
ference list. References should be arranged in alpha-
betical order and be cited within the text; references
that are not cited should not be included in the refe-
rence list. The summary of the presentations made at
Symposia or Congresses should be submitted together
with the manuscript. The following listing method should
be used.

References should derive primarily from peer-reviewed
journals, standard textbooks or monographs, or well-ac-
cepted and stable electronic sources. For citations depen-
dent on interpretation of data, authors generally should use
only high quality peer-reviewed sources. Abstracts and
submitted articles should not be used because many in
both categories ultimately do not pass peer review.

They should be listed at the end of the paper in alp-
habetical order under the first author’s last name and
numbered accordingly. If needed, the authors may be as-
ked to provide and send full text of any reference. If the
authors refer to an unpublished data, they should state
the name and institution of the study, Unpublished papers
and personal communications must be cited in the text.
For the abbreviations of the journal names, the authors
can apply to "list of Journals" in Index Medicus or to the
address "http://www.nIm.nih.gov/tsd/serials/lji.ntml".

Please note the following examples of journal, bo-
ok and other reference styles:

Journal article:

1. Berk H, Akgal O, Kiter E, Alici E. Does anterior spi-
nal instrument rotation cause rethrolisthesis of the lower
instrumented vertebra? J Turk Spin Surg 1997; 8 (1): 5-9.

Book chapter:

2. Wedge IH, Kirkaldy-Willis WH, Kinnard P. Lumbar
spinal stenosis. Chapter 5. In: Disorders of the lumbar

spine. Eds.: Helfet A, Grubel DM. JB Lippincott, Phila-
delphia 1978, pp: 61-68.
Entire book:

3. Paul LW, Juhl IH. The essentials of Roentgen in-
terpretation. Second Edition, Harper and Row, New York
1965, pp: 294-311.

Book with volume number:

4. Stauffer ES, Kaufer H, Kling THF. Fractures and
dislocations of the spine. In: Fractures in Adults. Vol 2.
Eds.: Rockwood CA, Green DP, JB Lippincott, Philadelp-
hia 1984, pp: 987-1092.

Journal article in press:

5. Arslantas A, Durmaz R, Cosan E, Tel E. Aneurys-
mal bone cysts of the cervical spine. J Turk Spin Surg (In
press).

Book in press:

6. Condon RH. Modalities in the treatment of acute
and chronic low back pain. Low back pain. Ed.: Finnison
BE, JB Lippincott (In press).

Symposium:

7. Raycroft IF, Curtis BH. Spinal curvature in myelo-
meningocele: Natural history and etiology. Proceedings
of the American Academy of Orthopaedic Surgeons
Symposium on Myelomeningocele, Hartford, Connecti-
cut, November 1970, CV Mosby, St. Louis 1972, pp: 186-
201.

Papers presented at the meeting:

8. Rhoton AL. Microsurgery of the Arnold-Chiari mal-
formation with and without hydromyelia in adults. Presen-
ted at the annual meeting of the American Association of
Neurological Surgeons, Miami, Florida, April 7, 1975.

- Tables: They should be numbered consecutively in
the text with Arabic numbers. Each table with its number
and title should be typed on a separate sheet of paper.
Each table must be able to stand alone; all necessary in-
formation must be contained in the caption and the table
itself so that it can be understood independent from the
text. Information should be presented explicitly in "Tables"
so that the reader can obtain a clear idea about its con-
tent. Information presented in "Tables" should not be re-
peated within the text. If possible, information in "Tables"
should contain statistical means, standard deviations,
and t and p values for possibility. Abbreviations used in
the table should be explained as a footnote.

Tables should complement not duplicate material in
the text. They compactly present information, which wo-
uld be difficult to describe in text form. (Material which
may be succinctly described in text should rarely be pla-
ced in tables or figures.) Clinical studies for example, of-
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ten contain complementary tables of demographic data,
which although important for interpreting the results, are
not critical for the questions raised in the paper. Well fo-
cused papers contain only one or two tables or figures for
every question or hypothesis explicitly posed in the Intro-
duction section. Additional material may be used for
unexpected results. Well constructed tables are self-exp-
lanatory and require only a title. Every column contains a
header with units when appropriate.

- Figures: All figures should be numbered consecuti-
vely throughout the text. Each figure should have a label
pasted on its back indicating the number of the figure, an ar-
row to show the top edge of the figure and the name of the
first author. Black-and-white illustrations should be in the
form of glossy prints (9x13 cm). The letter size on the figure
should be large enough to be readable after the figure is
reduced to its actual printing size. Unprofessional typewrit-
ten characters are not accepted. Legends to figures should
be written on a separate sheet of paper after the references.

The journal accepts color figures for publication if they
enhance the article. Authors who submit color figures will
receive an estimate of the cost for color reproduction. If
they decide not to pay for color reproduction, they can
request that the figures be converted to black and white
at no charge. For studies submitted by electronic means,
the figures should be in jpeg and tiff formats with a reso-
lution greater than 300 dpi. Figures should be numbered
and must be cited in the text.

- Style: For manuscript style, American Medical As-
sociation Manual of Style (9th edition). Stedman’s
Medical Dictionary (27th edition) and Merriam Webster’s
Collegiate Dictionary (10th edition) should be used as
standard references. The drugs and therapeutic agents
must be referred by their accepted generic or chemical
names, without abbreviations. Code numbers must be
used only when a generic name is not yet available. In
that case, the chemical name and a figure giving the
chemical structure of the drug should be given. The trade
names of drugs should be capitalized and placed in
parentheses after the generic names. To comply with
trademark law, the name and location (city and
state/country) of the manufacturer of any drug, supply, or
equipment mentioned in the manuscript should be inc-
luded. The metric system must be used to express the
units of measure and degrees Celsius to express tem-
peratures, and Sl units rather than conventional units
should be preferred.

The abbreviations should be defined when they first
appear in the text and in each table and figure. If a brand
name is cited, the manufacturer’s name and address (city
and state/country) must be supplied.

XX

The address, "Council of Biology Editors Style Guide"
(Council of Science Editors, 9650 Rockville Pike, Bethes-
da, MD 20814) can be consulted for the standard list of
abbreviations.

- Acknowledgments: Note any non-financial ack-
nowledgments. Begin with, "The Authors wish to thank..."
All forms of support, including pharmaceutical industry
support should also be stated in Acknowledgments sec-
tion.

Authors are requested to send an electronic diskette
including the last version of their manuscript. The elect-
ronic file must be in Word format (Microsoft Word or Corel
Word Perfect). Each submitted disk must be clearly
labeled with the name of the author, item title, journal tit-
le, word processing program and version, and file name
used. The disk should contain only one file-the final ver-
sion of the accepted manuscript. Authors can submit their
articles for publication via internet using the guidelines in
the following address: www.jtss.org.

- Practical Tips:

1. Read only the first sentence in each paragraph
throughout the text to ascertain whether those state-
ments contain all critical material and the logical flow is
clear.

2. Avoid in the Abstract comments such as, "... this
report describes..." Such statements convey no substan-
tive information for the reader.

3. Avoid references and statistical values in the Abst-
ract.

4. Avoid using the names of cited authors except to
establish historical precedent. Instead, indicate the point
in the manuscript by providing citation by superscripting.

5. Avoid in the final paragraph of the Introduction pur-
poses such as, "... we report our data..." Such statements
fail to focus the reader’s (and author’s!) attention on the
critical issues (and do not mention study variables).

6. Parenthetically refer to tables and figures and avoid
statements in which a table of figure is either subject or
object of a sentence. Parenthetic reference places emp-
hasis on interpretation of the information in the table or
figure, and not the table or figure.

7. Regularly count words from the Introduction
through Discussion.
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TABLE-1. LEVELS OF EVIDENCE

LEVEL- 1.

1) Randomized, double-blind, controlled trials for
which tests of statistical significance have been per-
formed

2) Prospective clinical trials comparing criteria for
diagnosis, treatment and prognosis with tests of statisti-
cal significance where compliance rate to study exceeds
80%

3) Prospective clinical trials where tests of statistical
significance for consecutive subjects are based on pre-
defined criteria and a comparison with universal (gold
standard) reference is performed

4) Systematic meta-analyses which compare two or
more studies with Level | evidence using pre-defined
methods and statistical comparisons.

5) Multi-center, randomized, prospective studies

LEVEL -l

1) Randomized, prospective studies where compli-
ance rate is less than 80%

2) All Level-| studies with no randomization
3) Randomized retrospective clinical studies

4) Meta-analysis of Level-Il studies

LEVEL- Il

1) Level-Il studies with no randomization (prospective
clinical studies etc.)

2) Clinical studies comparing non-consecutive cases
(without a consistent reference range)

3) Meta-analysis of Level Il studies

LEVEL- IV.
1) Case presentations

2) Case series with weak reference range and with no
statistical tests of significance

LEVEL - V.
1) Expert opinion

2) Anecdotal reports of personal experience regar-
ding a study, with no scientific basis

TABLE-2. CLINICAL AREAS

Article
Anatomy
Basic Science
Biomechanics
Deformity
Scoliosis
Adolescent idiopathic
Kyphosis
Congenital spine
Degenerative spine
conditions
Diagnostics
Epidemiology
Exercise Physiology and
Physical Exam
Functional Restoration
Health Services Research
Literature Review
Meta-Analysis
Occupational Health
Outcomes
Patient Care
Conservative care
primary care
quality of life research
treatment efficacy
pediatric
rehabilitation
Surgery
clinical surgery
intradiscal surgery
neurosurgery
reconstructive surgery
image guided surgery
endoscopy
failed spine surgery
microsurgery
computer-assisted
minimally-invasive
Imaging
radiology
MRI
CT scan
Fusion
fusion cages
instrumentation
pedicle screws
fixation
Pain
chronic pain
low back pain
postoperative pain
pain measurement
neck pain
discogenic pain
Neurology
neurophysiology
neurological examination
neurochemistry
neuropathology

cognitive neuroscience
neuromuscular spine
Cervical Spine
cervical myelopathy
cervical reconstruction
cervical disc disease
whiplash
craniocervical junction
atlantoaxial
Thoracic Spine
thoracolumbar spine
Lumbar Spine
lumbosacral spine
Psychology
Nerve
nerve root
sciatica
Injection
epidural
Disease/Disorder
metabolic bone disease
epilepsy
lupus
cancer
Parkinson's
tuberculosis
Rheumatology
arthritis
osteoporosis
Bone
bone density
bone mechanics
bone regeneration
bone graft
bone graft sustitutes
fracture
Disc
disc degeneration
herniated disc
disc pathology
disc replacement
artificial disc
IDET
Trauma
Spinal cord
spinal cord injury
Clinical trials
Randomized trials
Biology
biochemistry
biomaterials
molecular biology
Tumor
Genetics
Stenosis
Infection
Non-Operative Treatment
Motion Analysis
Physical Therapy
Manipulation
Anethesiology
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EDITORDEN / EDITORIAL

Sevgili Meslektaslarim,

2011 yilinin 1. sayisina ulasmanin mutlulugunu duyuyoruz. Bu sayida 6zellikle servikal omurga cerrahi agirhkl
calismalar yer almaktadir. Bu sayida yer alan 5 adet orijinal calismadan ikisi servikal omurga ile ilgili olup, birincisi tist
servikal bolgede transartikuler fiksasyonun vaskuler yaralanma oranlarini ve nedenlerini inceleyen ve ikincisi servikal
yaralanmalar icinde servikal ¢ikik oranlarini inceleyen calismalardir. Ayrica, bu sayida oksipitoservikal bélge cerrahi
tekniklerinin anlatildigi bir derleme ve servikal cerrahide 6nemli yere sahip Gallie hakkinda bir biyografi yer almakta-
dir.

Ugiincli calisma torakolomber bélgenin morfometrik 6zelliklerini inceleyen radyolojik bir calismadir. Dérdiincii ve
besinci calismalar lomber boélge cerrahisi ile ilgili olup bunlardan ilki dejeneratif omurgada “de novo” skolyozun radyo-
lojik analizi sonuglarini sunan bir ¢calisma olup, ikincisi lomber bélgede kullanilabilecek en uzun vida boyunun tespiti
icin kolay ve orijinal bir ydntem 6neren bir calismadir. Bu sayida, ayrica gebelige bagh gelisen ve kifoplasti yapilan
osteoporotik bir vertebra kirigi olgusu, U¢ seviyeli korpektomi uygulanan kist hidatid olgusu ve ¢oklu yerlesimli mikso-
papapiller ependimoma olgusu sunulan ¢ olgu sunumu bulunmaktadir. Yukarida s6zUnu ettigim gibi bu sayida, Turk
Omurga Dernegi Yonetim Kurulu Uyesi Prof Dr. Serdar Kahraman'in hazirladigi Oksipitoservikal flizyon tekniklerini
inceleyen bir derleme de yer almaktadir. Tim bu ¢alismalarin hepsinin tim okurlarimizin ilgisini cekeceginden eminiz.

Bu sayida, Omurga Cerrahisinin Oncileri béliminde, Dr. Esat Kiter’in hazirladi§i Kanada’da modern cerrahinin
kurucusu ve servikal flizyon konusunda buylk populerlige sahip William Edward Gallie hakkinda ilgi ¢ekici bir biyo-
grafi yer almaktadir.

Resertifikasyon icin TOTBID TOTEK'’ten gelen istek dogrultusunda yayinladigimiz STE sorularina bu sayida da
devam etmekteyiz. Bu sayida yer alan STE sorularinin cevaplarinin, sorularin yer aldigi sayfada belirtildigi gibi
cutku@ada.net.tr veya admin@jtss.org.tr adreslerine yollanmasi gerekmektedir. Yollanan cevaplar, TOTBID TOTEK
binyesinde gérev yapan konuyla ilgili sekreteryaya tarafimizdan yollanacaktir.

Sevgili meslektaslarim, bir siredir biyik emek ve caba ile strdiurdigimiz dergimize katkida bulunan tim mes-
lektaslarima tesekkir ediyor, bu vesile ile 2011 yilinin tim meslektaslarimiza ve ailelerine, Tirk Omurga Cerrahisi aile-
sine esenlik, basari ve huzur getirmesini diliyor, en derin saygilarimizi sunuyoruz.

Prof. Dr. i. Teoman BENLI
JTSS Editér Yardimcisi
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ORJINAL CALISMA / ORIGINAL ARTICLE

VASCULAR INJURY USING THE CERVICAL SPINE TRANSARTICULAR
SCREW FIXATION

SERVIKAL OMURGA TRANSARTIKULER VIDA FIKSASYONU SIRASINDA
OLUSAN DAMAR YARALANMALARI

Kadir KOTIL*, Neslihan SUTPIDELER **

SUMMARY:

Object: Transarticular C1-2 fixation is a
surgical alternative in the treatment of
atlantoaxial instability. To clarify the present
incidence and management of iatrogenic
vertebral artery injury (VAl) during cervical
spine surgery. The majority of spine surgeons
prefer to perform posterior fixation for C1-2
instability. Our hypotheses are that posterior
transarticular screw fixation is enough for
stabilization and it may result in vascular
injury. Vertebral artery injury during posterior
C1-2 transarticular screw fixation occurs in
approximately 3 % of patients and may remain
asymptomatic or result in arteriovenous
fistulae, occlusion, narrowing, or dissection of
the vertebral artery, and lead to transient
ischemic attacks, stroke, or death

Method: During a period of 6 years (2003-
2009), transarticular C1/2 fixation was
performed in 20 patients. All were followed-up
for 10-35 months (average 24.1 months) and
were included in this retrospective study. The
average age was 49.2 years (range 12-75

years). Atlantoaxial fusion was required in 9
(45 %) patients for an acute injury to the upper
cervical spine, in 5 (25 %) patients with
rheumatoid arthritis for atlantoaxial vertical
instability, in 1 (5 %) patient for malunion of
the old fractured dens, and in 5 (25 %)
patients for os odontoideum.. Retrospectively,
we evaluated age; gender; diagnosis;
preoperative neurological status; technique of
surgery; operative time; intraoperative blood
loss; interval of X-ray exposure; placement,
direction and length of the screws used;
relation between vertebral artery and the
screws; postoperative neurological outcome;
vascular and other postoperative
complications; follow-up time and fusion time.
The post-operative condition was subjectively
evaluated by patients. The relation between
vertebral artery (VA) and the screws was
detected by postoperative computed
tomography (CT). Stability of the temporary
fixation was evaluated on radiographs taken
at 3, 12 weeks and 6 and 24 months after the
surgery.  Monitoring of  postoperative

*) M.D., Assoc. Prof., Istanbul Educational and Research Hospital. Department of Neqrosurgery*, Istanbul.
(**)  M.D., Istanbul Educational and Research Hospital. Department of Neurosurgery*, Istanbul.
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E-mail: kadirkotil@gmail.com




Turk Omurga Cerrahisi Dergisi

complications was focused on vertebral artery
injury, delayed healing of the wound, breaking
or loosening of screws and development of
instability.

Results: Operative time was 35 to 155 min,
(average 83 min). Intraoperative blood loss
ranged from 80 to 220 ml (average 155 ml). A
total of 40 transarticular screws were inserted
into the C1-2, screw lengths ranged from 45 to
50 mm (average, 47 mm). In 4 cases the screws
were combined another vertebral segment such
as CO, C1 and C3. In this series, neither
vertebral artery injury nor spinal cord injury was
experienced clinically. In our series the risk of
vertebral artery injury was 0 %. The risk of minor
breach of vertebral foramen was 10 %. The
mortality rate was 0 %. The fusion was

observed in all cases (100 %). Only 2 (10 %)
screws protruded into the transverse foramen.
C1-C2 stability was achieved in all patients. We
observed postoperative dermal cerebrospinal
fluid fistules in 2 (10 %) patients.

Conclusion: Bilateral transarticular
posterior screws have excellent clinical results
without VA injury. The risk of catastrophic
vascular or neural injury is small and can be
minimized by assessing the position of the
foramen transversaria on preoperative
computed tomographic scans and by using
intraoperative fluoroscopy.

Key words: Transarticular, screw, upper
cervical, vertebral artery, injury

Level of evidence: Retrospective clinical
study, Level Il
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OZET:

Amac: Transartikiler C1-2 fiksasyonu
atlantoaksiyel instabilite tedavisinde bir
alternatifti. Amacimiz servikal omurga
cerrahisi sirasinda iatrojenik vertebral arter
hasari ( IVAH ) riskinin insidansi ve bu
durumun yénetimini tartismaktir.

Gerecler ve Yontem: Omurga cerrahlarinin

cogu C1-2 instabilitesi igin posterior
fiksasyonu tercih ederler. Biz, posterior
transartikdler vida fiksasyonunun

stabilizasyon igin yeterli oldugunu ve bu
ybéntemin vaskiler hasara yol acabilecegini
éngdrerek bu calismayi yaptik. Posterior
transartikiiler vida ile fiksasyon sirasinda
vakalarin yaklasik % 3’linde vertebral arter
hasari  olabilir ve asemptomatik de
kalabilmekle birlikte arteriovendz fistlller,
vertebral arter de oklizyon, darlik veya
disseksiyona yol acarak gecici iskemik ataklar,
inme ve hatta 6ltiimle sonuclanabilir. Alti yillik
bir dénemde (2003-2009), 20 hastada
transartikiler C1-2 fiksasyonu uyguland..
Hastalarin timd 10-35 ay ( ortalama 24.1 ay )
takip edildi ve bu retrospektif calismaya dahil
edildi. Ortalama yas 49.2 (12-75 yas) idi.
Hastalarin 9’unda (% 45) atlantoaksiyel
flizyona, dst servikal omurganin akut hasari, 5
hastada (% 25) romatoid artrit nedeniyle
gelisen atlantoaksiyel vertikal instabilite, 5
hastada (% 25) os odontoideum ve 1 hastada
(% 5) eski dens kiriginin kétli kaynamasi
nedeniyle gerek goérildi. Retrospektif olarak
yas; cinsiyet; tani; preoperatif nérolojik durum;
cerrahi teknik; operasyon sdresi; intraoperatif
kan kaybi; géruintileme araliklari; yerlegtirilen
vidalarin ybénelim, yerlesim ve uzunluklari;
vertebral arter ve yerlestirilen vidalar
arasindaki iliski; postoperatif nérolojik sonug;
vaskller ve diger postoperatif nérolojik

komplikasyonlar; takip stresi ve flizyon igin
gecen zaman tespit edildi. Postoperatif durum
hastalar tarafindan subjektif olarak belirlendi.
Vertebral arter (VA) ve vidalar arasindaki iliski
postoperatif bilgisayarli tomografi (BT) ile
incelendi.  Gegici fiksasyonun stabilitesi
cerrahi sonrasi 3 ve 12. haftalar ile 6 ve 24.
Aylarda  cekilen  direk  grafiler ile
degerlendirildi.  Postoperatif komplikasyon
arastirmasi vertebral arter hasari, yaranin ge¢
iyilesmesi, vidalarin kirilmasi ya da gevsemesi
ve instabilite gelismesine yénelikti.

Sonuclar: Operasyon siresi 35 ile 155
dakika arasinda degismekteydi (ortalama 83
dakika). Intraoperatif kan kaybi 80 ile 220 ml
arasindaydi (ortalama 155 ml). C1-2ye
toplam 40 transartikiler vida yerlegtiriimigti,
vida uzunluklari 45 ile 50 mm arasindaydi
(ortalama 47 mm). Dért vakada vidalar CO, C1
ve C3 gibi baska segmentlerle kombine
edilmigti. Bu seride klinik olarak vertebral arter
hasari ya da omurilik hasari izlenmedi.
Vertebral arter hasari orani % O idi. Vertebral
foramenin minér etkilenme orani % 10 idl.
Moratlite orani % 0 idi. Tiim vakalarda flizyon
izlendi (% 100). Sadece 2 vida (% 10)
transverse foramene uzanmaktaydi. C1-2
stabilitesi tiim hastalarda saglandi. Hastalarin
2’sinde (% 10) postoperatif dermal
serebrospinal sivi fistill gézlendi.

Sonug: Bilateral transartikdler vidalarin VA
hasari olmaksizin miikkemmel sonuglari vardir.
Katastrofik vaskller ya da néral hasar riski
kdguktiar  ve  transverse  foramenlerin
pozisyonu preoperatif bilgisayarli tomografide
incelenerek ve intraoperatif fluoroskopi
kullanilarak en aza indirilebilir.

Anahtar kelimeler: Transartikuler, vida,
ust servikal, vertebral arter, yaralanma

Kanit Diizeyi: Retrospektif klinik ¢alisma,
Dizey Il
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INTRODUCTION:

Previous methods included posterior wiring
to immobilize C1-2, but suboptimal
arthrodesis rates, the need for postoperative
Halo immobilization, and incompatability with
cases requiring decompressive laminectomy
led to subsequent introduction of C1-2
transarticular screw (TAS) fixation by Magerl
and Seeman 9. Transarticular screws gained
widespread popularity fot their superior
biomechanical immobilization of C1-2,
especially when used in combination with
posterior wiring. As a result, improved fusion
rates were observed even without the use of
adjunctive Halo immobilization @9, The
success of the Magerl technique lies in the
central screw positioning which provides
better control of stability than the previously
mentioned techniques which rely only on
peripheral fixation. © . The patients do not
require immobilization in a Halo vest
postoperatively, and biomechanical studies
have shown this construct to be superior to
Halifax, Gallie, and Brooks fixation ©2,
Transarticular posterior screw techique is ten
times stronger than other techniques ®. As
Guiot and Stillerman had reported, excellent
results have also been obtained with the use
of Magerl screws without posterior bone
grafting or cerclage wiring. But, vascular injury
is the most important possible complication,
vertebral artery (VA) injury may be caused by
this techique. The given risk of this
complication is different many series ©#242%),
Vertebral artery injury during posterior C1-2
transarticular screw fixation occurs in
approximately 3 % of patients and may remain
asymptomatic or result in arteriovenous
fistulae, occlusion, narrowing, or dissection of
the vertebral artery, and lead to transient
ischemic attacks, stroke, or deaththis ©" In
clinical study we described our results for
transarticular screw fixation, to clarify the

present incidence and management of
iatrogenic vertebral artery injury (VAI) during
cervical spine surgery.

MATERIALS AND METHOD:
From June 2003 to January 2009, 20

patients underwent posterior C1-C2
transarticular fixation and fusion (both
autograft and allograft). Each surgical

procedure was performed by the same senior
spine surgeon (KK). The data collected
included age; gender; diagnosis; preoperative
neurological status; technique of surgery;
operative time; intraoperative blood loss;
interval of X-ray exposure; placement,
direction and length of the screws used;
relation between vertebral artery and the
screws; postoperative neurological outcome;
vascular and other postoperative
complications; follow-up time and fusion time.
Our indications for surgery were the presence
of a neurological deficit, C1—C2 instability, or
severe C1-C2 kyphotic deformity. Atlantoaxial
instability was diagnosed before surgery by
radiologic investigations. If the displacement
was difficult to reduce, even with strong skull
traction under general anesthesia, it was
considered as irreducible atlantoaxial
dislocation. These cases were treated by
occipitocervical fixation with transarticular
screw and fusion. There are two kinds of
malpositions of the transarticular screws @":

1- Major breach: Encroachment of the
vertebral artery canal of more than 25 %,
like medial pedicle perforation with dural
laceration and risk of radicular or medullar
compression or injury,

2- Minor breach: Lateral or ventral perforation
of the vertebral body, slight influence of the
lateral recess without dural contact or
narrowing of the vertebral artery canal less
than 25 % of its diameter.
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All patients were assessed clinically for
neurologic recovery by Odom’s criteria 9.

We took dynamic flexion and extension
views and lateral cervical standing
roentgenograms before surgery, after surgery
immediately, at 3, 12, and 24 months, and
annually thereafter. Vertebral artery doppler
ultrasonography was performed for all patients,
because dominant VA should be detected
before the surgery. All patients underwent thin-
slice CT scans from the occipital condyles
through C3 with sagittal reconstruction through
the C1-2 facet on both side to look for the
presence of a vertebral artery in the intended
path of screw. Also, risk of VA injury can be
reduced using CT scans reconstructed along
the planned trajectory of the screw. Vertebral

1970 Feb (

artery CT reconstruction with contrast
enhancement was performed immediately after
operation to verify the screw position.

- Surgical Technique of Transarticular
C1-C2 Screw Fixation:

The patient is carefully placed in sitting
position after intubation. A midline incision is
made and the subinion, laminae of C1 to C4
were exposed. The screw entry point should
be at the lower edge of the conjunction of C2
lamina and its lateral mass. A 2.0-mm hand bit
was drilled through the isthmus, exiting from
the articular mass of C2 at the posterior one
third of its superior articular surface. The C2
minihemilaminotomy can be performed to
achieve ideal screw position (Figure-1). Then

[F7DFED)

Figure-1. A 44-year-old women had atlantoaxial instability with os odontoideum. (a) Lateral radiograph
showed os odontoideum and atlas anterior displacement. (b) Sagittal CT showed, TAS fixation and can-
cellous grafts could be recognized on radiograph 1 year after operation. (¢) Sagittal CT showed transarti-
cular screw and normal anatomic curvature (d) Axial CT showed bilatareal screws into the lateral mass of
C1. E, Bilateral transarticular screws are showed by Coronal cervical CT.
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the entry point is drilled into C2 posterior
pedicle entry point. ldeal entry point is
challenging. Our entry point is at the superior
one-fourth of the C2 lateral mass. Mean
trajectory angles of the sagittal plane was
55.3° (46-63°).

Two full-threaded cortical noncannulated
titanium screws are inserted across the C1-C2
joints. Fusoin is achieved using different
techniques including autograft use. The fusion
is determinated by 2D-CT (Figure-2).

RESULTS:

This series includes 8 male and 12 female
patients whose average age was 49.2 years
(range 12—75 years). The pathology and clinical
data is demonstrated in Table-1. A total of 40
transarticular screws were placed. No major
vascular complication was observed related to
VA. Minor breach was detected in only 2 (10 %)
screws. 3D CT demonstrated that all the
screws were placed satisfactorily except in 2
(10 %) cases who were first in the learning
curve period. 2 (10 %) cases (cases 2 and 9 )
had medial pedicle wall penetration (Figure-3).
There were no symptoms in these patients. All
patients attained strong fixation, and no screw

failure occured. Fusion was observed in all
cases (100 %). All cases were checked for any
instability at the postoperative period (Figures-
4.a and b). The average follow-up was of 47
months (range, 24—76 months). There was no
screw fracture, loosening, or backout. In the 20
cases with preoperative neurologic symptoms,
the outcome was excellent in 11 (55 %), same
or good in 8 (40 %) and poor in 1 (5 %)
according to Odom'’s criteria.

Figure-3. An axial CT scan showed minor breach
of the right pedicle screw .

20.0 kV

Figure-2. (a) 64-year-old women had atlantoaxial instability with type 2 dens fracture (with rupture of the
atlas ligamnet ). (b) Sagittal cervical CT showed TAS fixation and cancellous grafts could be recognized

1 year after operation.
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Figure-4. (a) A sagittal CT scan showed optimal transarticular fixation of the C1-C2 complex. (b) Coronal

CT scan showed optimal transarticular fixation of the C1-C2 complex .

Table - 1. Clinical findings of the patients.

Age/sex Etiology Surgery Complication/ Fusion Time Postop Follow-up
VA breach (mo) Neurologic (mo)
Status.
1-44/M UCT TA NO 4 Same-good 12
2-29/M UCT TA NO/minor 5.5 Same-good 13
3-33/M UCT TA NO 6 improved 23
4-39/F (0]6] TA NO 4.5 improved 21
5-65/M 00 TA+OC NO 6 improved 16
6-55/M RA TA+OC CSF fistule 6 improved 27
7-73IM UCT TA SWiI 5.4 improved 15
8-75/F (0]e] TA NO 6 improved 19
9-12/M UcT TA+OC NO/minor 10 improved 17
10-77/M RA TA NO 5.3 Same-good 26
11-66/F UcCT TA NO 6.4 Same-good 32
12-54/M RA TA+OC NO 8 Same-good 35
13-54/F UCT TA NO 7 Same-good 29
14-15/M RA TA+OC NO 7.5 Poor 17
15-44/F UCT TA SWI. 6 improved 24
16-70/M RA TA NO 7.8 improved 18
17-45/M UCT TA NO 6 Same-good 31
18-36/F (0]e] TA NO 5.5 improved 19
19-23/'M OF TA+OC CSF fistul 9 Same-good 21
20-49/M 00 TA NO 4 improved 23

SCE: superficial infection, UCT: upper cervical trauma, RA: rheumatoid trauma, OO: Os odontoideum, OF: old fracture malunion, SWI: Superficial wound

infection, CSF: cerebrospinal fluid, TA: Transarticular, OC: Occipitocervical.




Turk Omurga Cerrahisi Dergisi

- Other complications of screw placement:

Fusion failure didn’t occure any patient,
intraoperative dural tear was encountered in
one patient (5 %), two patients were reported to
have a dermal CSF fistule.

DISCUSSION:

Upper cervical spine instability can be
corrected by a wide variety of surgical
techniques. Recently, various tecniques for
screw fixation of C-1 and C-2 have been
developed to stabilize the atlantoaxial
complex . |t is well known that the
atlantoaxial segment is the most mobile region
of the vertebral column. Approximately 50 %
of the rotation of the cervical spine occurs at
the C1-C2 joint “7. C1-C2 instability may
result from various pathologic conditions such
as trauma, congenital anomalies, skeletal
dysplasia, Down syndrome, rheumatoid
arthritis, osteoarthritis, infections or tumors ©.

Mixter and Osgood first described securing
the posterior elements of the atlas and axis
with heavy silk thread in a case of traumatic
instability . Since that time, other posterior
fusion techniques have been advocated, such
as the Gallie fusion @, the Brooks-Jenkins
fusion @, the interlaminar clamp @ and
Sonntag’s modified Gallie fusion ©.
Unfortunately studies have shown non-union
rates as high as 80% even with the use of halo
vest. These outcomes led to the development
of new techniques for the treatment of C1-C2
instability. In 1987, Magerl and Seemann
introduced an original technique for posterior
transarticular screw fixation of the C1-C2
facets which provided immediate rigid
multidirectional stability with successful fusion
rates from 95 to 100 % ©®¥. The technique has
increasingly been used to treat patients with
significant  rotatory instability of the
atlantoaxial complex. Clinical and cadaver
studies have shown that C1-C2 transarticular

screw fixation provides significantly greater
biomechanical stability in axial rotation, lateral
bending, flexion and extension than
conventional posterior fusion @124 |In
addition, this method obviates the need for
rigid external bracing after surgery as the
biomechanical strength of the fixated
atlantoaxial complex is excellent ©.

Despite its success, there are
complications associated with the Magerl
technique ©#%. |t is a technically demanding
procedure and poses risks of malpositioning of
screws, long-term implant failure, dural tear,
neurological deficit (including suboccipital
paresthesia or hypoglossal paresis) and
vertebral artery injuries, ranging from occult
arteriovenous fistula to frank arterial
compromise causing brainstem infarction and
death ®“815.232426  The risk of vertebral artery
injury ranges from 0 to 8.2 % “'¥. The risk of
potential injury to vertebral arteries, the spinal
cord, the underlying dura and the adjacent
exiting nerve roots is prominent because of
the close proximity of the screw path to these
important structures. Additionally,
approximately up to 22% of the patients in
need of C1-C2 fusion may not be suitable for
transarticular screw fixation due to certain
anatomical variatons (151720,

The course of the vertebral artery and the
inconstant size and location of the transverse
foramina in the lateral masses of both the
atlas and axis place the VA at risk during
drilling or screw placement. The C1 and C2
are atypical vertebrae and have unusual
shape and architecture and a complex and
important vertebral artery relationship 4%,
The risk of vertebral artery injury increases in
patients with anomalies in the course of the
artery in the C2 vertebra. Superior facet of the
C2 vertebra differs from the facets of all other
vertebrae in two important characters, which

10
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maket his region prone to vertebral artery
injury during screw fixation. First is that the
superior facet of C2 is present in proximity to
the body when compared to other facets
which are located in proximity to the lamina.
Second, the vertebral artery foramen is
partially or completely in the inferior of the
superior facet of C2, while in the other cervical
vertebrae, vertebral artery foramen is located
entirely in relationship with the transverse
process. The course of the vertebral artery in
relationship to the inferior of the superior
articular facet of the C2 makes it susceptible to
injury during transarticular and interarticular
screw implantation techniques ®. Madawi, et al.
found large variations in the dimensions and
symmetry of 50 dry C2 vertebrae ™. The
transverse foramen of axis is an angulated
canal with inferior and lateral openings that
cause the artery to deviate 45° laterally before
its ascent to enter the transverse foramen of the
atlas. It may enlarge at the expense of the
surrounding structures, affecting the diameter of
the pedicle and the internal height of the lateral
mass. Thus the importance of preoperative
radiological imaging, including fine-slice axial
computerized tomography scans of the C1-C2
complex, in a patient in whom transarticular
screw fixation of the atlantoaxial complex is
planned to assess not only the anatomy of the
vertebral artery but also the physical dimensions
of the C2 pedicle has been reported 2.

Venous plexuses cover the entire course of
the artery, making it identifiable during surgery
. Venous plexuses are found to be largest in
the region lateral to the C1-C2 joint. The
occupancy of the artery in the vertebral artery
groove is found to be 34 to 100 % (79 % ) in
C2 and 42 to 71 % ( 57 % ) in C1 ©, As
vertebral artery does not fill the osseous canal
completely, a screw taht crosses the canal
does not necessarily injure the artery.

11

Injuries of the vertebral artery and spinal
cord are considered to be highly correlated
with screw malpositioning. Adherence to the
operation guidelines along with detailed
preoperative investigations to determine the
exact anatomical properties of the patient
would prevent malpositioning. But there exists
no general trajectory line for screw placement
and the decision of the number of screws to be
placed is patient based.

The incidence of VAI during cervical spine
surgery from this survey was similar to or
slightly less than that in the literature.
Tamponade was effective in many cases, but
prompt consultation with an endovascular
team is recommended if the bleeding is
uncontrollable. Preoperative careful
evaluation of the vertebral artery seems to
be most important to prevent iatrogenic VAl
and to avoid postoperative neurologic
sequelae ©19),

In conclusion, we believed that bilateral
transarticular posterior screws have excellent
clinical results without VA injury. The risk of
catastrophic vascular or neural injury is small
and can be minimized by assessing the
position of the foramen transversaria on
preoperative computed tomographic scans
and by using intraoperative fluoroscopy
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FREQUENCY OF CERVICAL DISLOCATIONS IN A GROUP OF CERVICAL
INJURED PATIENTS

BOYUN YARALANMALI HASTA GRUBUNDA SERVIKAL CIKIKLARIN SIKLIGI

Cem GOPUROGLU*, Mert OZCAN*, Mert CiIFTDEMIR*,
Ayse Ovul ULUSAM**, Erol YALNIZ**

SUMMARY: Results: There were 40 cervical

Aim: Cervical spine injuries are the most
challenging injuries in the vertebral column.
Because of the importance of the passing
neurologic structures in the cervical spinal
column, morbidity and mortality of the injury
increases. We aimed to evaluate the
frequency of cervical dislocations in a cervical
injured patient group.

Patients and Methods: We retrospectively
evaluated our cervical injured patient group.
The study group included the patients, who
were treated in our clinic because of cervical
injuries between 1999 and 2009. In a series of
cervical injured patients (n:142), cervical
dislocations were scoped. Age, gender,
trauma type, anatomical localizations and
neurological status of the patients were
evaluated.

dislocations in 142 cervical injured patients.
One of them was atlanto-occipital dislocation,
10 C1-2, 3 C2-3, 4 C3-4, 3 C4-5, 10 C5-6, 7
C6-7 and 2 C7-T1 dislocations. Mean age of
the patients was 41.2 years (4-76), 27 male,
13 female patients, 5 with minor traumas, 17
with traffic accidents and 18 because of a fall
from height.

Conclusions: Cervical dislocations are a big
group of cervical injuries. Mostly injured areas
are the upper and lower cervical junctional
areas which are more mobile.

Key Words: Cervical spine, Dislocation,
Frequency

Level of Evidence: Retrospective case
series study, Level Il
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OZET:
Amag: Boyun bbélgesi yaralanmalari tim
omurga yaralanmalari icinde en  Zzor

yaralanmalardir. Bu bbélgeden gecen ndrolojik
yapilarin énemi, yaralanmanin morbidite ve
mortalitesini  arttirmaktadir. Boyun bélgesi
yaralanmali bir hasta grubu icinde servikal ¢ikik
sikligini degerlendirmeyi amacladik.

Hastalar ve Yéntem: Boyun boélgesi
yaralanmali bir grup hastayi geriye dontik olarak
inceledik. Calisma grubunu, bizim Klinigimizde
1999-2009 yillar1 arasinda servikal yaralanma
nedeni ile tedavi géren hastalar olusturdu.
Servikal yaralanmall hasta grubu iginde (n=142),
servikal cikiklar degerlendirildi. Hastalarin yasi,
cinsiyeti, travma gekli, yaralanmanin anatomik
yerlesimi ve hastalarin nérolojik muayeneleri
kaydedild.
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Sonuglar: Servikal yaralanmali 142 hasta
icinde 40 servikal ¢ikikli hasta tespit edildi. Bu
cikiklarin biri atlanto occipital ¢ikik idi, 10 C1-
2,3C2-3, 4 C3-4, 3 C4-5, 10 C5-6, 7 C6-7 ve
2 C7-T1 cikik tespit edildi. Hastalarin yas
ortalamasi 41.2 (4-76), 27 erkek, 13 bayan
hastadan olusuyordu. Beg hasta minor
yaralanma sonucu, 17 hasta trafik kazasi
sonucu ve 18 hasta yliksekten diisme sonucu
yaralanmisgti.

Cikarimlar: Servikal cikiklar boyun bdlgesi
yaralanmalarinin  bdyidk  bir  bolimdnt
olustururlar. Daha ¢ok yaralanan bélgeler, daha
hareketli olan Ust ve alt servikal gegis bélgeleridir.

Anahtar Kelimeler: Servikal omurfga,
Cikik, Siklik

Kanit Diizeyi: Retrospektif klinik ¢alisma,
Dizey Il
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INTRODUCTION:

Trauma is the leading injury mechanism
and a major public health problem. Cervical
spine is injured in 2 % to 3 % of patients who
sustain blunt trauma “®. Although the
frequency of cervical injuries seems to be low,
the potential for neurologic injury and
instability makes these injuries challenging.
Cervical spine injuries range in severity from
minor ligamentous strain or spinous process
fracture to complete fracture-dislocation with
bone and ligament failure, resulting in severe
spinal cord injury ©. Cervical injuries cause a
big amount of economical costs for the
countries but the greatest cost is for the
patient. The disability after a cervical spinal
cord injury is really expensive for the patient
because it causes a very disastrous and
crippling disease.

Cervical injured patients make a large
group of fractures, dislocations, soft tissue
injuries and spinal cord injuries without bone
involvement. In this large group of patients, we
focused on the cervical dislocations of the
whole cervical region with or without other
injuries and we aimed to evaluate the
frequency of cervical dislocations in this
cervical injured patient group.

PATIENTS AND METHODS:

This is a retrospective case series study
and data were collected from hospitalized
cervical injured patients over a ten-year period
(Between 1999 and 2009). The patients were
treated in our university hospital orthopaedics
and traumatology department which accepts
patients whose treatment could not be
completed at smaller hospitals of our region.
Age, gender, trauma type, anatomical
localizations and neurological status of the
patients were evaluated according to the
existing data.

The main inclusion criterion for the study
group was cervical dislocations of the whole
cervical vertebrae (upper cervical and
subaxial cervical spine). Patients having
concomitant spine and other extremity injuries
were evaluated but the main focus of the study
was cervical dislocations. Unilateral or
bilateral facet dislocations, fracture-
dislocations, occipitoatlantal and atlanto-axial
dislocations were included. The study group
included 40 patients having cervical
dislocations in a group of 142 cervical spine
injured patients.

In the evaluation of the neurologic status,
we used American Spinal Injury Association
(ASIA) Impairment Scale. Type A injury meant
complete neurological impairment with no
motor or sensory function preserved in the
sacral segments. Type B injury is incomplete
neurological impairment. Sensory but not
motor function is preserved below the
neurological level and includes sacral
segments S4-S5. Type C injury is also
incomplete. Motor function is preserved below
the neurological level, and more than half of
key muscles below the neurological level have
a muscle grade less than 3. Type D injury is
incomplete. Motor function is preserved below
the neurological level, and at least half of key
muscles below the neurological level have a
muscle grade of 3 or more. Type E injury
meant normal patients with a normal motor
and sensory function.

RESULTS:

There were 40 patients, 27 male (67.5 %)
and 13 female (32.5 %) with a mean age of
41.2 (range 4 to 76). Because of our hospital
being a referral center, our study group
included a high percentage of high energy
injuries. The leading injury mechanism was fall
from height including shallow water diving
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injuries (45 %). Second most frequent injury
mechanism was road side-traffic accidents
(42 %). The rest of the patients were injured
by other injury mechanisms such as simple
falls or crushes. The frequency of cervical
dislocations was examined and the most
frequent dislocations were observed in the
junctional areas (Table-1). Neurological
impairment showed a wide variety (Table-2).

Table - 1. Frequencies of dislocations according to
cervical levels.

DISCUSSION:

Cervical spine injuries account for many
disabilities and deaths every year. The
cervical spine may be divided into two regions;
upper cervical region (occiput-C1-C2) and
lower cervical region (C3-C7). The
occipitoatlantoaxial complex is a transition
zone between the cranium and the spine. The
forces generated are complex and may be a
reason for a variety of injury patterns. The
unique anatomy of the upper cervical spine
contributes to the flexibility of the neck. As in

the upper cervical spine, stability in the lower
cervical spine is enhanced by the
circumferential attachments of the anterior,
posterior and interspinous ligaments .

The vast majority of spinal column and
spinal cord injuries occur in patients aged
between 15 and 40 years. Children rarely have
spinal injuries ©. Although these injuries occur
relatively infrequently, their complex diagnosis
and management and the long term patient
morbidity demand that specific attention be
paid to this group of patients. Interpretation of
radiographs in young patients with cervical
trauma is challenging. Pseudosubluxation is
seen commonly in children who are younger
than 8 years of age ©. The age of our study
group ranged between 4 to 76, with a mean of
41.2.

Atlanto-occipital injuries are associated
with high energy injuries and are frequently
fatal ®. Traumatic atlanto-occipital dislocation
has been described more often in postmortem
studies than in clinical reports ©. Atlanto-
occipital dislocation is defined as disruption of
the ligaments and other supporting soft
tissues as indicated by displacement in either
a transverse or vertical direction. Patients with
atlanto-occipital dislocations with intact
neurologic function have been reported 2.
Atlantooccipital dislocation can be observed in
15 % of children and 6 % in adults @. It is
reported that they consist of 0.7-1 % of all
cervical injuries ©. Anatomically, the plane of
the atlanto-occipital joint is nearly horizontal
and the size of the occipital condyles is
smaller than it is in adults. In adults, 25 % to

Table -2. Neurological impairment of the patients concerning the etiologies.

Etiology ASIA Type A ASIA Type B ASIA Type C ASIA Type D ASIA Type E
Fall from height (n=18) 8 (44%) 3 (17%) 3 (17%) 4 (22%)
Road side-traffic accidents (n=17) 6 (35%) 2 (12%) 2 (12%) 7 (41%)
Other (n=5) - - - 5 (100%)
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35 % of cervical injuries belong to the upper
cervical spine 9. This explains the higher
prevalence in children as compared with
adults ©. In our series we observed 1 (2.5 %)
atlantooccipital subluxation in a 4 year old girl
with a minor trauma. She was neurologically
intact, with ASIA type E neurologic
impairment. We treated her with mento-
occipital halter traction for 1 day.

The vertebrae of the subaxial cervical spine
share similar anatomy with regard to the
anterior and posterior bony elements,
intervertebral discs, joint capsules, ligaments
and surrounding neurovascular structures.
Spinal stability is the most important
consideration in the management of subaxial
cervical trauma. According to White and
Panjabi ™, spinal stability is the ability of the
spine under physiologic loads to limit patterns
of displacement so as not to damage or irritate
the spinal cord or nerve roots, and, in addition,
to prevent incapacitating deformity or pain due
to structural changes. A wide variety of injury
mechanisms cause subaxial cervical spine
fracture and dislocations. A wide frequence of
subaxial injuries occurs when all cervical
injuries are taken into consideration. Three
forths (75 %) of all dislocations occur within
the subaxial spine, from C3 to C7 ™. Facet
dislocation or fracture-dislocation is caused by
flexion and distraction forces, with or without
an element of rotation ©. The facets may be
fractured, subluxated or dislocated (locked),
either unilaterally or bilaterally. Facet fracture
and dislocation injuries represent a spectrum
of osteoligamentous pathology ranging from
pure ligamentous dislocation to osseous
fracture of the facet and/or lateral mass (6). In
our series we observed 27 (67.5 %)
dislocations in the subaxial spine, as it is
almost similar in the literature.
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Dislocation at the C7-T1 junction
accounted for almost 17% of all injuries (6).
We had 2 patients (5 %) with C7-T1
dislocation. One of them was a 58 year old
man who fell from height and had C7 spinous
process fracture concomitantly. The other
patient was a 44 year old man who had
bilateral facet dislocation as the result of a
traffic accident.

When the whole cervical injuries are taken
into consideration (n=142), dislocations in the
cervical region makes a big amount
(n=40,28%) in our study group. Spine injuries
require careful clinical and radiographic
evaluation and a high index of suspicion
because failure to identify such injuries can
lead to progressive deformity and catastrophic
neurologic impairment.

REFERENCES:

1. 1- Allen BL, Ferguson RL, Lehmann TR,
O’Brien RP. A mechanistic classification of
closed, indirect fractures and dislocations of
the lower cervical spine. Spine 1982; 7: 1-27.
Bucholz RW, Burkhead WZ, Graham W, Petty
C. Occult cervical spine injuries in fatal traffic
accidents. J Trauma 1979; 19: 768-71.
Ciftdemir M. Cervical spine injuries. J Turk
Spinal Surg 2007; 18(4): 43-50.

Davis JW, Phreaner DL, Hoyt DB, Mackersie
RC. The etiology of missed cervical spine
injuries. J Trauma 1993; 34(3): 342-6.
Hosalkar HS, Cain EL, Horn D, Chin KR,
Dormans JP, Drummond DS. Traumatic
atlanto-occipital dislocation in children. J Bone
Joint Surg 2005; 87-A: 2480-2488.

Kwon BK, Vaccaro AR, Grauer JN, Fisher CG,
Dvorak MF. Subaxial cervical spine trauma. J
Am Acad Orthop Surg 2006; 14: 78-89.



Turk Omurga Cerrahisi Dergisi

10.

Le AX, Delamarter RB. Classification of
cervical spine trauma. Chapter 8. In: Fractures
of the cervical, thoracic and lumbar spine. Ed.:
Vaccaro AR. Marcel Dekker Inc, New York
2002, pp: 103-116.

Lowery DW, Wald MM, Browne BJ, Tigges S,
Hoffman JR, Mower WR. Epidemiology of
cervical spine injury victims. Ann Emerg Med
2001; 38: 12-16.

Reilly CW. Pediatric Spine Trauma. J Bone
Joint Surg Am 2007; 89: 98-107.
Sabuncuoglu H, Keskil [S. Omurga
yaralanmalarinda onemli bir morbidite nedeni:

18

1.

12.

13.

Ust servikal omurga travmalari. J Turk Spinal
Surg 2006; 17(2): 7-14.

Savas PE. Biomechanics of the injured cervical
spine. Chapter 3. In: Fractures of the cervical,
thoracic and lumbar spine. Ed.: Vaccaro AR.
Marcel Dekker Inc, New York 2002, pp: 23-44.

Sponseller PD, Cass JR. Atlanto-occipital fusion
for dislocation in children with neurologic
preservation. A case report. Spine 1997; 22:
344-7.

White AA Ill, Panjabi MM. Clinical biomechanics
of the spine. Second edition. Philedelphia, PA:
JB Lippincott, 1990.




The Journal of Turkish Spinal Surgery

2011; 22 (1):19-24

ORJINAL CALISMA / ORIGINAL ARTICLE

TORAKOLOMBER BOLGE OMURGALARININ MORFOMETRIK ANALizi

MORPHOMETRIC ANALYSIS OF THORACOLUMBAR SPINE

I. Teoman BENLI*, Gékhan ULUSOY**, Cagatay Tugrul OZSECEN***

OZET:

Torakolomber bdlgede yer alan omurlarin
ortak anatomik ve morfometrik &zellikleri
nedeniyle omurga cerrahisinde ayri bir bélge
olarak incelenmesi tercih edilmektedir. Ozellikle
biyomekanik olarak bir gegis bdlgesi olmasi,
omurga kiriklarinin bulyldk g¢ogunlugunun bu
bélgede yer almasina neden olmaktadir. Bu
calismada, torakolomber bdélge omurlarinin
saglikl  bireylerdeki morfometrik 6zelliklerinin
incelenmesi  amacglanmigti. Bu amagla
hastanemiz poliklinigine bagsvuran ve baska
sebeplerle torakolomber grafi ve BT/MR ¢ekilmig,
torakolomber boélgede hig¢ bir patolojisi olmayan
ortalama yaslar 33.4 + 4.4 (30-40 yas) 100
saglikli erkek hastanin T11, T12 ve L1
omurlarinin  sagittal kesitlerde 6n — arka
uzunluklari, cisim yiikseklikleri, aksiyel kesitlerde
6n-arka ve lateral ¢caplari 6igtilerek kaydedilmigtir.
Seviyeler arasi ortalamalar istatistiki olarak
karsilastiriimigtir. Ayrica, ylkseklik ve uzunluk ve
her iki ¢ap arasinda matematiksel bir baginti
kurarak ortak bir sabit olup olmadigi
aragstirilmigtir.

Yapilan incelemede T11, T12 ve L1 omurlar
icin sirasiyla én-arka uzunlugun ortalama 41.1 +

3.4 mm, 42.2 +3.8 mm ve 43.1 + 3.7 mm oldugu,
yuksekliklerin de sirasiyla 30.1 + 2.9 mm, 31.1 +
3.3 mm ve 31.8 + 3.4 oldugu saptanmigtir.
Omurlarin ortalama uzunluk ve ylkseklikleri
arasinda istatistiki olarak anlamii bir fark olmadigi
belirlenmistir (p>0.05). Aksiyel kesitlerde dlciilen
én-arka ve yan c¢aplarin ortalamalari arasinda
istatistiki olarak anlamli bir fark olmadigi
saptanmigtir (p>0.05). Ylikseklik ve Oén-arka
uzunluk arasinda 0,1 oraninda farkla istatistiki
olarak benzer bir sabit oldugu, bu sabitinde
ortalama 1.355 + 0.111 oldugu ve istatistiki olarak
dagiimin benzer oldugu belirlenmigtir.

20-40 yas arasi 100 saglikli bireyin
retrospektif radyolojik incelemelerine dayanan
bu calismanin sonuclarina gére torakolomber
bélge omurlarinin morfometrik 6lgiimlerinin
istatistiki olarak anlamli bir fark olmadigi ve bu
bélge omurlarinda ylkseklik ile uzunluk
arasinda ve én-arka ve yan caplar arasinda
benzer tek bir sabit ¢carpan kadar fark oldugu
saptanmigtir.

Anahtar Kelimeler: Torakolomber omurga,
morfometrik analiz, omur cismi boyutlari
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SUMMARY:

In the spine surgery, each vertebrae in the
thoracolumbar region has to be notably
analysed as a separate region because of
their common anatomical and morphometric
features. Especially being a biomechanically
transition zone leads to happen most of the
fractures in this region. Throughout this study,
the purpose is to measure the morphometric
features of each vertebrae in the
thoracolumbar region in healthy population.
For this purpose A-P length on the sagittal
plane, vertebral body heights, A-P and lateral
radius on the axial plane of T11, T12 and L1
vertebrae of 100 healthy male patients with
mean age 33.4 + 4.4 (30-40 age) who has
been to outpatient clinic and CT, MRI and X-
rays have been realised for other reasons,
were measured and recorded. Furthermore,
all correlations analysed if there is a common
constant between height, length and A-P and
lateral radius by setting a mathematical
function.

In this study the mean A-P length for T11,
T12 and L1 were 41.1+3.4 mm, 42.2+3.8 mm,
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43.1£3.7 mm and the heights were 30.1+2.9
mm, 31.1£3.3 mm, 31.8+3.4 mm determined
respectively. There were no statistical
difference between heights and lengths of
vertebrae (p>0.05). There were no statistical
difference between lateral and A-P radius
measured on axial plane (p>0.05). We have
detected that there was a statistically similar
constant in the ratio of 0,1 between height and
A-P length and this constant was 1.355+0.111
and the distribution was statistically similar.

According to the results of this study and
based on retrospective radiologic analysis of
between 20- 40 ages 100 healthy individual,
there was no statistically difference between
morphometric measures of each
thoracolumbar vertebrae and there was only
one similar constant difference ( as a constant
multiplier) between A-P length and side
diameters of regional vertebrae.

Keywords: Thoracolumbar vertebrae,
morphometric analysis, dimensions of
vertebral body.

Level of evidence: Retrospective Clinical
Study, Level Il
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GiRiS: degerlendirilmis ve bu konudaki tartismalara

Torakolomber bolge, torakal ve lomber  agiklik getiriimesi amaclanmistir.
bdlge arasinda bir gecis bdlgesi olup, burada
yer alan T11, T12 ve L1 omurlar, her ikKi MATERYAL AND METOT:
bblgenin bazi Ozelliklerini igermekle birlikte,
kendine has anatomik Ozelliklere de
sahiptirler. Bu bdélge omurlarinin pedikul
caplari, torakal bdlgeden daha genis olup,
faset eklemlerin yoénelimleri T11 ve T12'de
frontal plana daha paralel, L1 dizeyinde ise
frontal plana daha diktir ©.

2010 yil icinde hastanemiz Ortopedi ve
Travmatoloji  poliklinigine gelerek bagka
sebeplerle konvansiyonel torakolomber grafileri,
bilgisayarli tomografi (BT) veya manyetik
rezonans (MR) incelemeleri yapilan 100 hasta
calismaya dahil edilmistir. Torakolomber
bélgede hig bir patolojisi olmayan bu 100 erkek
hastanin ortalama yaslari 33.4 + 4.4 (30-40 yas)
olup, T11, T12 ve L1 omurlarinin sagittal
kesitlerde ©6n — arka uzunluklari, cisim
yukseklikleri, aksiyel kesitlerde &én-arka ve
lateral caplari dlcllerek kaydedilmistir (Sekil-1).
Seviyeler arasi ortalamalar istatistiki olarak
karsilastiriimistir. Ayrica yikseklik ve uzunluk ve
her iki cap arasinda matematiksel bir baginti
kurarak ortak bir sabit olup olmadigdi
arastirnimigtir:

Torakal bdlge, kaburgalar ve sternumla
olusturulan gdégus kafesi ile biyomekanik
olarak oldukea rijit bir bolge iken torakolomber
bdlge daha esnek bir yapida olup, bu nedenle
omurga kiriklarinin neredeyse % 60’1 bu
bélgede olugur®.

Torakolomber  bdélge  anatomik  ve
biyomekanik 6zellikleri ve travmaya en fazla
maruz kalarak yuUksek kirik olugsma riski
nedeniyle omurga cerrahisinde ayri bir bélge
olarak degerlendirme egilimi vardir ®. Daha
Onceden torakal ve lomber bdlgeye ait
morfometrik incelemelerde farkl farkli sonuclar

Sagittal planda: On-arka uzunluk () = a.
yiikselik (h)

elde edilmistir ©”. Kunkel ve arkadaslari, 2010 Aksiyel planda: Lateral gap (R1) = b. On-arka
yilinda torakolomber bélge cisim boyutlarinin  ¢ap (R2)
seviyeye ve kisiye 6zgun oldugunu rapor istatistik incelemelerde, SPSS 11.0 for

etmiglerdir ®. Bu ¢alismada torakolomber cisim  Windows programi kullaniimig, iki grup
boyutlari retrospektif olarak 100 saglikli bireyde  ortalamasi arasi arasindaki farkin anlamlilik

S} 3 5
B RSA 50,5 rrigm) (JD A
L ) (4 5 srisry)
N 217 s (515
4

165} (1} 2.0 mm;/\

Sekil-1. Torakolomber bolgedeki omur cisimlerinin boyutlarinin 6lgima. a. sagittal plan, b. aksiyel plan (I: 6n-
arka cisim uzunlugu, h: cisim yuksekligi, R1: 6n-arka ¢ap, R2: yan ¢ap)
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testi (student-t test)
kullaniimigtir.

ve varyans analizi

SONUCLAR:

Yapilan incelemede T11, T12 ve L1 omurlar
icin siraslyla 6n-arka uzunlugun (l) ortalama
411 £3.4mm, 422 £3.8 mmve 43.1 £3.7 mm
oldugu, yuksekliklerin (h) de sirasiyla 30.1 +2.9
mm, 31.1 + 3.3 mm ve 31.8 + 3.4 oldugu
saptanmistir. Omurlarin ortalama uzunluk ve
yukseklikleri arasinda istatistiki olarak anlamh
bir fark olmadigi belirlenmigtir (p>0.05) (Sekil-2).

Aksiyel kesitlerde olgculen 6n-arka ve yan
caplarin ortalamalari ise T11, T12 ve L1 omurlar
icin sirasiyla én-arka caplarinin (R1) ortalama
33.5+8.5mm, 34.9 +8.6 mmve 36.3 +8.7 mm
oldugu sagdan-sola yan caplarin (R2) ortalama
454 + 8.5 mm, 47.3 + 84 mm ve 49.2 + 8.6
oldugu goéralmustar. Aksiyel kesitlerde dlgilen
6n-arka ve yan caplarin ortalamalari arasinda
da istatistiki olarak anlamli bir fark olmadigi
saptanmistir (p>0.05).

"\29.4 mm

[~23.8 mm
\32.5 mm

Yukseklik ve 6n-arka uzunluk arasinda 0,1
oraninda farklarla degisen, istatistiki olarak
benzer bir sabit oldugu, bu sabitin de ortalama
1.355 + 0.111 oldugu ve istatistiki olarak
dagihmin benzer oldugu belirlenmistir (p> 0,05).

TARTISMA:

Sagittal planda omurgalarda &n-arka
uzunlugun, normalde cisim ylksekliginden daha
fazla oldugu eskiden beri bilinmektedir. Yapilan
bircok calismada elde edilen sonuclar,
torakolomber bdlgenin cisim boyutlar ve pedikdl
ybnelimleri acgisindan hem torakal hem de
lomber boélgeden farkh olarak ortak 6zelliklere
sahip oldugu yolundadir . 2010 yilinda
yayinlanan bir calismada, Kunkel ve
arkadaslari,  radyografik  inceleme ile
torakolomber bdlgeye ait 20 farkli parametreyi
incelemigler ve her bir seviyede cisim
boyutlarinin ve pedikil yénelim agilarinin kigiye
ve seviyeye 0Ozgin olarak degistigini
saptamiglardir ©.

Sekil-2. Metrik olarak olcilendirilen bir MR gérintilemede hasta 33 yasindaki erkek hasta AC’nin
torakolomber bdlgedeki omur cisimlerinin boyutlarinin dlciimi. a. Sagittal planda T11, T12 ve L1 6n-arka
uzunluk ve yukseklik dlctimleri, b. Aksiyel planda ayni hastanin én-arka ¢ap ve yan ¢ap 6lgima
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Bu calismada, ayni yas grubundaki (30-40
yas) 100 saglikli erkek hastanin radyografik
incelemelerinde; T11, T12 ve L1 seviyelerinde
sagittal planda 6n-arka uzunluk ve yukseklik
ortalamalarinin, aksiyel planda én-arka cap ve
yan cap ortalamalarinin hafif farklar icerdigi,
distale inildikge boyutlarin hafif arttigi, ancak
istatistiki olarak omurga duzeyleri arasinda
anlaml bir fark olmadigi belirlenmigtir (p>0.05).

Amonoo-Kuofi yagla omur boyutlarinin
arttigini, byumenin tamamlanmasindan sonra
genellikle  boyutlarin  saglikli  bireylerde
degismedigini  gbstermistir .  Omurgada

blayime tam olarak kizlarda en ge¢ 20
erkeklerde ise 25 yasindan sonra tamamen
durmaktadir. Aslinda 9-10 yas oturma yuksekligi
ile buyumenin tamamlandigi 20’li yaslardaki
oturma yuksekligi arasinda da belirgin fark
olmadigi bilinmektedir ®®. Bu nedenle bu
calismada 30-40 yas arasi saglkli erkek
hastalar secilmigtir.

Bu galismada, ayrica, torakolomber bolgede
yer alan omurlarin sagittal planda yukseklikleri
ile 6n-arka uzunluk, aksiyel planda 6n-arka ¢ap
ile yan cap arasinda matematiksel bir baginti
kurulmus ve bu ikililer arasinda 0,1 sapma ile bir
sabit carpan oldugu belirlenmistir. Bu ¢arpan
ortalama 1.355 oranindadir. Bu bulgular,
gelisimdeki genetik sifrelerin matematiksel sabit
oranlar icerdigi konusundaki gorusleri destekler
niteliktedir. Bu sabitin bilinmesi torakolomber
bblgede kullanilacak destek greftlerin uygun
Olcilerde alinmasi, diger taraftan disk ve
vertebra protezlerinin preoperatif boyutlarinin
belirlenmesinde kullaniimasi mamkdindur.

Sonug olarak 30-40 yas arasi saglikh erkek
hastalarin radyolojik incelemesini igceren bu
calismanin verilerine gore, torakolomber
bdélgede yer alan omur cisimlerinin
morfometrik dlgimlerinin istatistiki olarak
benzer oldugu belirlenmis ve torakolomber
bdélgenin bu anlamda torakal ve lomber
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bbélgeden farkh ortak Ozelliklere sahip bir
omurga bdlgesi oldugu fikri elde edilmigtir.
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RADIOGRAPHIC ANALYSIS OF DE NOVO SCOLIOSIS

“DE NOVO” SKOLYOZUN RADYOGRAFIK ANALIZI

Remzi Arif OZERDEMOGLU*, Ufuk AYDINLI**, Cagatay OZTURK***,
Salim ERSOZLU****, Rasim SERIFOGLU****

SUMMARY:
The objective of this cross-sectional
radiological study was to analyze the

degenerative process in the lumbar spine in
patients with and without scoliosis, in order to
determine potential risk factors, which may be
related to the development of de novo scoliosis.
In 121 adults (=50 years), analyzed radiological
parameters included: listhesis, wedging, and
height of each lumbar vertebra, wedging and
height of each disc, length of vertebral spurs,
lumbar lordosis, Ilumbosacral, lumbo (L5)
horizontal and sacro-horizontal angles, pelvic tilt
on A-P X-ray, depth of L5 from the intercrest line,
also -if present- pattern of curve, and level
presenting with the most obvious degenerative
changes (MODC). Uni- and multi-variate
statistical tests were used for analysis.
Degenerative changes were most obvious in the
middle lumbar region. MODC at the L2
vertebra/L2-3 disc and L4 vertebra/L4-5 disc
levels were more frequent in cases with scoliosis
(p=0.013, p=0.022, respectively). Upon

multivariate analysis the presence of scoliosis
was closely related to the presence of lateral
listhesis of L3, wedging of L3-4 disc, or pelvic tilt
(p=0.000, p=0.000, p=0.001, respectively).
Cases with MODC at the L3-4 disc level, or a
more cranial apex of curve had a higher degree
of scoliosis (p=0.009, p=0.017, respectively).
Whereas, MODC at the L5-S1 level coexist with
a low degree or no scoliosis (p=0.009).
Degenerative changes in the middle lumbar
region, and pathologic conditions in the hip or
lower extremities resulting in pelvic tilt, are
frequent findings in cases with de novo scoliosis.
Likewise, asymmetric degenerative changes at
the L3-4 disc level, and a more cranial apex of
curve, were associated with an increased
scoliotic curve. However, degenerative changes
at the L5 vertebra/LL5-S1 disc level carries lower
risk in producing scoliosis.

Key Words: Adult scoliosis, degenerative
spine, pathogenesis, pelvic obliquity.

Level of evidence: Retrospective clinical
study, Level lll
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OZET:

Bu radyolojik kesit ¢alismasinin hedefi, “de
novo” skolyoz gelisimine sebep olabilecek
potansiyel riskleri belirlemek amaciyla, skolyoz
olan veya olmayan Ilomber vertebrada
dejenerasyon strecini analiz etmektir. 121
eriskinde (>50 yas) analiz edilen radyolojik
parametreler : listezis, kamalasma, her bir
vertebra yliksekligi, her bir intervertebral disk
ylksekligi ve kamalasma, vertebral spur
uzunlugu, lomber lordoz, lumbosakral,
lumbohorizontal (L5) ve sakrohorizontal agilar, A-
P grafide pelvik tilt, ilik tepeler arasi c¢izgiden
itibaren L5 derinligi, eger varsa egrilik sekli, en
belirgin dejeneratif degisiklik seviyesi (MODC) dir.
Analiz icin tekli ve ¢oklu degisken istatistik testleri
kullanilmigtir. Dejeneratif degisiklikler en ¢ok orta
lomber bélgede belirgindi. Skolyoz ile birlikte olan
vakalarda en belirgin dejeneratif degisiklikler
(MODC) L2 vertebra/L 2-3 disk ve L4 vertebra/L 4-
5 disk seviyelerinde daha sikti (p=0,013,
p=0,022). Coklu degisken analizlere gére skolyoz
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varhigi L3 lateral listezis, L3-4 diskinde
kamalasma veya pelvik ftilt ile yakin iliskiliydi
(p=0,000, p=0,000, p=0,001). L3-4 disk
seviyesinde MODC ile birlikte veya egrlik zirvesi
daha kranialde olan vakalarda skolyoz derecesi
daha yliksekti (p=0,009, p=0,017). Halbuki
MODC L5-S1 seviyesinde olanlarda dusik
dereceli skolyoz olabiliyor veya hi¢ skolyoz
olmayabiliyor (p=0,009). “De novo” skolyoz olan
vakalarda pelvik tilte sebep olan alt ekstremite
veya kalga patolojileri ve lomber vertebra
dejeneratif degisiklikler daha sik gértilliyor. Keza,
daha kranial egrilik zirvesi ve L3-4 disk
seviyesindeki asimetrik dejeneratif degisiklikler
artmig skolyoz egrilikleri ile birliktedir. Hernasilsa,
L5 vertebra/L5-S1 disk seviyesi dejeneratif
degdisiklikleri skolyoz olusumunda dusik risk
tasimaktadir.

Anahtar Kelimeler: Eriskin  skolyoz,
dejeneratif omurga, patogeneze, pelvic oblisite

Kanit Diizeyi: Retrospektif klinik c¢alisma,
Dizey Ill
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INTRODUCTION:

De novo scoliosis is the adult onset of
coronal deformity in the presence of
spondylosis primarily affecting the lumbar
spine @, lts onset occurs in the fifth decade of
life in cases without previous scoliosis ¢7.
Although adult degenerative scoliosis is a
relatively common entity in the elderly, there is
a surprising paucity of adequately controlled,
prospective clinical reviews 9. Unlike
adolescent scoliosis, in de novo scoliosis
there are no established radiographic
parameters, no clear diagnostic criteria, useful
classification systems, or accepted treatment
guidelines ©. The main purpose of this study
was to analyze the degenerative process in
the lumbar spine in patients with and without
scoliosis, in order to determine potential risk
factors, which may be related to the
development of de novo scoliosis.

MATERIAL AND METHODS:

This cross sectional study includes 121
adults (=50 years of age) with or without
complaints related to their spine seen at one
of our clinics between July 1999 and
December 2000. Cases with prior history of
scoliosis, trauma, spinal surgery or other
surgery related to the pelvis or lower
extremities were excluded. Patients with
neurofibromatosis, connective tissue
diseases, and other diseases or syndromes
that may effect the presentation and outcome
of the degenerative process of the spinal
column were excluded, as well. Furthermore,
patients with an endocrine abnormality,
metabolic bone disease other than
postmenopausal osteoporosis, or other
disorders known to affect the bone mineral
metabolism were also not included into the
study.

All subjects were evaluated by medical
history, meticulous physical examination, and

standing spinal roentgenograms. Analyzed
radiological parameters included: degree of
listhesis (%), wedging (%), and height of each
lumbar vertebra, also asymmetric disc
collapse (%), and height of each disc level,
length of vertebral spurs, lumbar lordosis,
lumbosacral, lumbo (L5) horizontal and sacro-
horizontal angles, pelvic tilt (pelvic obliquity)
on A-P X-ray, depth of L5 from the intercrest
line, and level presenting with the most
obvious degenerative changes (MODC)
(Figure-1).

By using the Cobb method, only curves
>10° were considered as scoliosis. In these
cases curve pattern (size of curve, single or
multiple curves, side of main curve, length and
location (apex, upper and lower end vertebra),
apical rotation (based on the method of Nash
& Moe)) has been investigated as well.
Statistical analysis was performed using
SPSS for Windows, Release 8.0.0, copyright©
SPSS Inc, 1989-1997 Statistical Software.
Quantitative variables were compared by
using the Student’s t-test, after verification that
distribution of the variables was normal. For
comparisons of qualitative variables, either
Pearson’s chi-square test or Fisher's exact
test were performed, depending on sample
size. The non-parametric Pearson correlation
coefficient was used to assess the association
between two variables (e.g. degree of pelvic
tilt and magnitude of scoliosis). A multivariate
logistic regression model was used to identify
factors predicting the presence and degree of
scoliosis.

RESULTS:

There were 33 male and 88 female with the
mean age of 63+7 years (range, 50-93).

Evaluation of degenerative changes in the
lumbar spine: Asymmetric disc collapse and
spur formation were most obvious at the L3-4
disc level, Table-1. Whereas, on A-P X-rays,
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Figure-1. Calculation of some parameters used in this study.

Explanation: a) height (mm) and wedging (%) of each lumbar vertebra, b) listhesis (%) of each lumbar
vertebra, ¢) height (mm) and wedging (%) of each disc level, d) length of vertebral spurs (mm) at each disc
level, e) pelvic tilt (pelvic obliquity) (0) and depth of L5 from the intercrest line (mm) on A-P X-ray, f) lumbar
lordosis (A), lumbosacral (B), lumbo (L5) horizontal (C), and sacro-horizontal (D) angles.

Table - 1. Spur formation and asymmetric disc collapse (wedging) at each lumbar disc level.

Level Spur formation Spur formation Wedging
on A-P X-ray on lateral X-ray on A-P X-ray*
(mm) (mm) (%)
L1-2 1.42.0 (0-10) t 1.83.3 (0-20) t 4.113.7 (0-80) t
L2-3 2.12.3 (0-10) 1.93.0 (0-15) 5.014.5 (0-90)
L3-4 3.02.5 (0-12) 2.53.4 (0-14) 10.220.1 (0-99)
L4-5 2.52.8 (0-21) 2.03.1 (0-12) 9.321.0 (0-99)
L5-S1 ** 1.02.4 (0-11) **

* Due to lumbar lordosis, endplates are not parallel on lateral X-rays in normal individuals. Therefore, lumbar lordosis angles for each level have been
used instead of disc wedging for analysis on lateral X-rays, table 2.

**Difficult to determine on standing AP X-rays
tmeanzstd. deviation (min.-max.)
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wedging and listhesis were more frequently
seen at the L3 vertebra, Table 2. Moreover, on
lateral X-rays, anterior wedging of vertebra
and a smaller lordosis angle were found in more
cranial levels of the lumbar spine, Table-2.

In 38 cases there was not any level
(vertebral corpus and/or vertebral disc)
representing with MODC according to the
remaining lumbar spine. In 74 cases there
was one level with MODC, and 9 subjects had
2 separate levels of MODC.

Evaluation of de novo scoliosis: Scoliosis
(=10° Cobb angle) was found in 35 cases (7
male, 28 female), with an average curvature of
15° + 6° (range, 11-37). There were 31 single
curves (21 left and 10 right curves) and 4
double curves.

Mean values of calculated angles and
depth of L5 from the intercrest line are shown
in Table-3. Upon univariate analysis, only
pelvic tilt on the A-P X-ray was found to be
significantly higher in cases with scoliosis
(p=0.032), Table-3. Likewise, there was also a
significant correlation between the degree of
pelvic tilt and degree of scoliosis
(coefficient=0.320, p=0.000). On the other
hand, we could not establish any relationship
between the degree of scoliosis and lumbar
lordosis, lumbosacral angle, lumbo (L5)
horizontal angle, sacro-horizontal angle, and
depth of L5 from the intercrest line (p>0.05 for
all).

Upon multivariate analysis, the presence of
scoliosis showed a close relationship with the

Table - 2. Wedging, listhesis of each vertebra, and lumbar lordosis angle in the lumbar spine.

Level Wedging Wedging Listhesis Listhesis Lumbar

on A-P X-ray on lateral X-ray on A-P X-ray on lateral X-ray lordosis angle

(%) (%) (%) (%) )

L1 0.20+1.42 (0-12) 3.0+6.9 (0-38) 0.07+0.73 (0-8) 0.53+2.61 (0-17) 1.2+3.2 (-10-10)
L2 0.14+1.55 (0-17) 1.7+4.4 (0-20) 0.12+1.39 (0-15) 0.93+3.48 (0-26) 4.2+3.5 (-5-14)
L3 0.42+2.93 (0-30) 1.1+5.3 (0-45) 0.89+3,21 (0-18) 0.85+3.42 (0-20) 6.7+4.7 (-20-22)
L4 0.32+2.04 (0-15) 0.6+2.8 (0-17) 0.29+1,98 (0-18) 1,86+7.41 (0-42) 9.1+4.2 (-4-20)
L5 0.33+2.64 (0-25) 0.0+0.0 (0-0) 0.00+0.00 (0-0) 0.56+2.82 (0-20) 15.3+5.7 (0-27)

Values in table are shown as: meanzstd. deviation (min.-max.)

Table - 3. Mean values of calculated angles and depth of L5 from the intercrest line according to the

presence of de novo scoliosis.

De Novo Scoliosis

Parameter Yes (=10°)

(n=35)

TOTAL
No(<10°)
(n=86)

p value
(n=121)

Lumbar lordosist -31.3+16.2 (-60-22)*

-29.8+11.5 (-56-3) NS** -30.3+13.0 (-60-22)

Lumbosacral anglet 12.8+6.5 (2-23)

14.916.1 (2-30) NS** 14.36.3 (2-30)

Lumbo(L5)horizontal anglet 14.9+15.1 (-38-46)

14.7+10.7 (-14-46) NS** 14.8+12.1 (-38-46)

Sacro-horizontal anglet 35.0+13.3 (-5-62)

37.7+11.8 (13-70) NS** 36.9+12.2 (-5-70)

Pelvic tilt on A-P X-rayt 3.1£2.1 (0-10)

2.2+2.0 (0-7) 0.032 2.5+2.0 (0-10)

Depth of L5 from the intercrest linef -11.8+10.2 (-33-16)

-9.7+8.1 (-31-7) NS** -10.348.7 (-33-16)

*meanzstd. deviation (min.-max.)
**NS= not significant
1 Values are shown in degrees

I Values are shown in millimeters. Positive values mean that L5 was cranial to the intercrest line. Negative values are shown that L5 was caudally

located to it.
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presence of lateral listhesis of L3, asymmetric
collapse of L3-4 disc, and pelvic tilt on A-P X-
ray (p=0.000, p=0.000, p=0.001, respectively).

MODC at the L2 vertebra/L2-3 disc and L4
vertebra/L4-5 disc levels were significantly
more frequent in cases with scoliosis
(p=0.013, p=0.022, respectively), Table 4.
Upon multivariate analysis, cases with MODC
at the L3-4 disc level, or a more cranial apex
of curve had a higher degree of scoliosis
(p=0.009, p=0.017, respectively). Whereas
MODC at the L5-S1 level coexist with a low
degree or no scoliosis (p=0.009).

DISCUSSION:

In the lumbar spine, flexion-extension
range of motion increases as the level
becomes more caudal, while axial rotation is
the same at each level, but decreases at the
L5-S1 level. Lateral bending, however, is
higher in the middle region of the lumbar spine
and the most evident at the L3-4 level . In
addition, the intervertebral disc provides the
main resistance to axial translation and frontal
and sagittal plane rotation ™.  With
degenerative disease, abnormal motion can
occur, which may manifest as either increased
or decreased motion at specific levels.
Likewise, abnormal translation or rotation in
the frontal plane results in lateral listhesis or
scoliosis, respectively . Finally, the formation
of those deformities, altering the mechanical

loading conditions of the spinal column, and
can accelerate the degenerative cascade ©.

On the basis of the results of our study, it
seems to be reasonable to investigate the
degenerative changes in the lumbar spine on
two different planes: the sagittal and frontal
planes. On the sagittal plane, degenerative
changes such as anterior wedging of the
vertebra and a decreased lumbar lordosis
angle were more obvious in the upper lumbar
spine, leading primarily to kyphosis (Table-2).
Those degenerative changes can be
explained by the fact that the thoracolumbar
junction is a transitional region, which puts the
upper lumbar spine under greater risk against
trauma and degeneration.

In cases with degenerative scoliosis spur
formation and listhesis were more prominent
in the middle part of lumbar spine on both the
sagittal and frontal planes. Consequently,
MODC was also found to be more frequent in
the middle part of lumbar spine. In addition,
we observed that scoliosis represented
frequently in cases with lateral listhesis of L3,
or an asymmetric collapse of L3-4 disc. All
those findings suggest that the degenerative
process leading to lateral listhesis or even
scoliosis occurs particularly in the middle
region of the lumbar spine. This is in
accordance with the studies of Grubb and
Lipscomb“, and Isaza et al.® in which lateral
listhesis particularly at the L3-4 level was

Table - 4. Distribution of levels representing with MODC in the lumbar spine.

De Novo Scoliosis TOTAL

Level of MODC Yes (=10°) No(<10°) p value

(n=35) (n=86) (n=121)
L1 Vertebra/L1-2 disc 4 (11%) 13 (15%) NS* 17 (14%)
L2 Vertebra/L2-3 disc 7 (20%) 4 (5%) 0.013 11 (9%)
L3 Vertebra/L3-4 disc 9 (26%) 14 (16%) NS* 23 (19%)
L4 Vertebra/L4-5 disc 12 (34%) 12 (14%) 0.022 24 (20%)
L5 Vertebra/L5-S1 disc 4 (11%) 13 (15%) NS* 17 (14%)

*NS = not significant
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shown to be the most common finding in
cases with de novo scoliosis, and also
significantly associated with the severity of
curve. Similarly, other studies ©?® speculated
that degenerative scoliosis might start with
instability at the L3-4 and L4-5 disc levels,
which may be the key to de novo scoliosis.

Another observation of Grubb et al. © was
that there were fewer degenerative changes at
L5-S1 level in cases with scoliosis. This
finding was also observed in our series, as we
found that spur formation, wedging and
listhesis were all found less frequently in the
lower lumbar spine (L5 vertebra and L5-S1
disc level). Likewise, we found that MODC at
the L5-S1 level coexist with a lower degree of
scoliosis. Those findings may be related to the
fact that the L5 vertebra has broad pedicles
and large transverse and accessory
processes, which reflect its strong muscular
and ligamentous support, such as strong
iliolumbar and lumbosacral ligaments © 9.
Consequently, lateral bending and axial
rotation, known to be important in the
evolution of scoliosis, are the least at the L5
vertebra in the lumbar spine .

In this study, pelvic tilt on A-P X-ray was
found to be another parameter frequently
present in cases with scoliosis. Taking into
consideration that the posture of the lumbar
spine is correlated with pelvic parameters, in
which the incidence angle is known to be very
important for the up-right posture, and pelvic
obliquity may cause compensatory scoliosis.
A significant difference in leg length may
cause scoliosis in the childhood. Similarly,
degenerative changes and pathologic
conditions in the pelvis, hip or lower
extremities developing later in life can cause
pelvic tilt, and may also affect the lumbar
spine resulting in de novo scoliosis. Although
pelvic tilt was not analyzed in the study of
Grubb et al. ® they reported that four of their
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21 patients representing with de novo
scoliosis had had known degenerative joint
diseases of the hip and one had a leg length
discrepancy. Likewise, Pritchett and Bortel ©
stated that 20% of their patients with de novo
scoliosis had had known degenerative joint
disease of the hip or knee. It can also be seen
on the published illustrations that their patients
had pelvic tilt on AP X-rays. Furthermore,
Gillespy et al. ® stated that leg length
discrepancy might play a role in the evolution
and increase of scoliosis.

Previous studies © & ® reported that
radiological parameters predictive for curve
progression are: a Cobb angle over 30
degrees, Grade Il and lll apical rotation,
curves that are imbalanced and have a
secondary compensatory curve that is sharp
and angular at the L4-S1 level, curves in
which the apex is at the L2-3 and L3-4 area, a
more cranial located L5 vertebra to the
intercrest line, and lateral vertebral translation
of 6 mm or more. Gillespy et al. ® stated that
degenerative disc disease might be the most
important cause of curve progression.
Similarly, in our series, patients with MODC at
the L3-4 disc level had higher degree of
scoliosis. On the contrary, we did not find any
relationship between apical rotation and
degree of scoliosis. Similarly, we could not
demonstrate any correlation between the
depth of L5 to the intercrest line and the
development or degree of scoliosis, either.
This may be related to the fact that our
patients had less severe scoliosis than those
in other published series @ * %% There was
only one case with a curve over 30 degrees,
and this was also the only case represented
with a Grade Il apical rotation. This is actually
an advantage, as investigating a degenerative
process at the beginning, increases the
possibility to observe primary causes of
deformity rather than secondary changes.
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Nevertheless, adult degenerative curves are
reported to be shorter (by number of involved
spinal segments) and smaller (by curve degree
magnitude) than pediatric ones*“ 9.

The role of osteoporosis in the progression
of de novo scoliosis is controversial. Robin et
al. ™ could not found any relationship between
the presence and degree of osteoporosis, and
the presence and degree of scoliosis.
Similarly, Grubb and Lipscomb “ reported that
there was no evidence of bone
demineralization disorder in these patients.
Whereas, Gillespy et al. ® concluded that
osteoporosis might increase the risk of the
development of scoliosis. Biomechanically,
osteoporosis is expected to cause kyphosis
rather than scoliosis. We concluded that:

(1) Degenerative changes in the lumbar
spine become intense at two regions; on the
sagittal plane degenerative changes most
obvious in the upper lumbar spine lead
primarily to Kkyphosis. Whereas, the
degenerative process in the middle part of the
lumbar spine, particularly at L3 vertebra and
L3-4 disc level seems to be an important
factor in the development of scoliosis.

(2) Degenerative changes at the L5
vertebra/L5-S1 disc level may have lower risk
in producing scoliosis, because this region is
much stiffer against lateral bending and axial
rotation on the frontal plane.

(3) Degenerative changes and pathologic
conditions in the pelvis, hip or lower
extremities resulting in pelvic tilt (pelvic
obliquity), change of the mechanical loading
conditions of the spinal column. Therefore,
patients with such conditions should be
closely followed-up against the potential risk to
develop degenerative adult scoliosis in later
life.

(4) Patients with asymmetric degenerative
changes at the L3-4 disc level, or a more
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cranial apex of curve presented with larger
curves.
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ORJINAL CALISMA / ORIGINAL ARTICLE

BiRINCi LOMBER OMURGADA KULLANILABILECEK EN UZUN PEDIKUL
VIDASI BOYUNUN BELIRLENMESI

DETERMINATION OF THE MAXIMUM SCREW LENGTH IN FIRST LUMBAR
VERTEBRAE

Cem COPUROGLU*, Mert CIFTDEMIR*, Mert OZCAN*, Murat KAYA**, Erol YALNIZ***

OZET:

Amag: Pedikiller arasi mesafe ve faset
eklemler arasi seviye ile 6n korteks arasindaki
mesafenin dlgtlerek birinci lomber omurgada
kullanilabilecek en uzun pedikdl vida boyunun
belirlenmesi.

Hastalar ve Yéntem: Bu calisma geriye
dénik olarak yapilmistir (n=75, 25 kadin, 50
erkek). Hastalarin én-arka (AP) grafilerinde,
L1 omurgalarinda pedikdiller arasi mesafe ve
yan grafilerinde faset eklemler arasi seviye ile
6n Korteks arasindaki mesafe O&lgildi. Bu
Olciimler yardimi ile bir dik ti¢gen olusturuldu
ve bir katsay! elde ederek koyulabilecek en
uzun pedikdl vidasi boyu hesaplandi.

Sonuclar: Bir dik Ug¢genin kenarlarinin
karelerinin toplami, hipoteniisiin karesine
esittir. Pedikdller arasi mesafenin yarisi ve

faset eklemlerin seviyesi ile 6n korteks
arasindaki mesafe bir dik dg¢genin kenarlarini
olusturur. Pedikilden gidebilecek vidanin en
uzun mesafesi, bu Ug¢genin hipoteniisiine
esittir. Pedikdiller arasi mesafenin yarisi ile en
uzun vida boyu oranlandiginda ortalama
3.448 katsayisi elde edildi.

Cikarimlar: On-arka grafide élgiilen
pedikdller arasi mesafenin yarisi, yaklasik 3
ile carpildiginda maksimum pedikul vidasi
boyu hesaplanabilir. Bu ybntem, ameliyat
éncesi grafiden, kullanilabilecek en uzun
pedikil vidasi boyunun hesaplanabilmesi icin
kolay bir yoldur.

Anahtar Kelimeler: Pedikller

pedikdl, lomber omurga

vida,

Kanit Diizeyi: Retrospektif klinik ¢alisma,
Ddzey Il
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SUMMARY:

Aim: To determine the maximum length of
the pedicular screw via measuring the
interpedicular distance and the distance
between the interfacet joint line and the anterior
cortex of the first lumbar (L1) vertebra.

Patients and Methods: This is a
retrospective case series study (n=75, 25
women, 50 men). We evaluated the antero-
posterior (AP) and lateral X-rays in order to
measure the interpedicular distance in AP
views and facet joint-anterior cortex distance
in the lateral views of the L1 vertebra. By
measuring these distances, we observed a
triangular equation and found a coefficient to
determine the maximum pedicular screw
length.

Results: The sum of the square of the sides
of a right angled triangle equals the square of
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the hypothenus. Half of the interpedicular
distance and the distance between the
interfacet joint line and anterior cortex make
the sides of a right angled triangle. The
maximum  pedicular trajectory is the
hypothenus of this triangle. The relation with
the pedicle screw trajectory and the half of the
interpedicular distance brings out a coefficient
which is 3.448.

Conclusions: ~ When  half of the
interpedicular distance is measured in an AP
view, this distance times 3.448 equals the
maximum pedicular screw length. This is an
easy way of determining the screw length
preoperatively.

Key Words: Pedicular screw, pedicule,
lumbar spine

Level of Evidence: Retrospective clinical
study, Level Il
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GiRiS:
Pedikil vidalari ile tespit, posterior
enstrimantasyonda en sik kullanilan

fiksasyon teknigidir ©. Kanca- rod sistemlerine
gbre daha siki bir tespit sagladigi icin daha
gavenli bir yontemdir ©. Pedikil vidalar ile
tespitin  basarisi, vidanin pedikdld ve
omurganin gdévdesini ne kadar iyi tuttuguna
baglidir. Kemigin kalitesi, pedikul genigligine
gore kullanilan vidanin ¢api ve boyu tespitin
gavenilirligini etkileyen faktorlerdir ©. Torakal
ve lomber pedikil vidalama ydntemlerinde,
fiksasyon gucinin % 60’'in1 vida-pedikl
tutunumu, % 20-25’ini vida-6n korteks
tutunumu ve geri kalan % 15-20’sini vida-
kansell6z kemik tutunumu belirler ©.

Uygun boyda vida secimi tespitin
saglamligini arttinir. Pedikdl vida boylari uzun
olursa, omurga gdévdesinin 6ninde yer alan
vaskuller yapilar zarar gorebilir. Yeterince
tespit saglamak icin vida yeterince uzunlukta
olmal, fakat fazla uzun olmamalidir. Biz bu
calismada, L1 omurgasinda kullanilabilecek
en uzun pedikul vidasi boyunun hesaplanmasi
icin kolay bir ydntem tespit etmeyi amacladik.

Central

l“

Lateral Kewess

N
Pedicle - ‘\*l
—

N

Pedicle
Intermediate

Disc

HASTALAR VE YONTEM:

Klinik arsivimizde yer alan 75 hastanin (25
kadin, 50 erkek), 6n-arka ve yan grafilerini
geriye doénlk olarak inceledik. L1 omurgalari
Uzerinde On-arka grafide pedikudl gélgelerinin
ortasini isaretleyerek, bu mesafeyi Olctik
(Sekil-1.a ve b).

Yan grafide ise, faset eklemlerin arka
hizasini belirledik ve bu noktadan omurga
cisminin 6n korteksine kadar olan mesafeyi
Olctik (Sekil-2.a ve b).

Pedikuller arasi mesafenin yarisi ile faset
eklem hizasi-6n korteks arasi mesafe, dik acili
bir G¢genin kenarlarini olusturdu (Sekil-3.a).
Bir Gg¢genin dik agisini olusturan kenarlarinin
karelerinin toplami, hipotenis kenarinin
karesine  esittir  (Sekil-3.b).  Bdylece
Olctigumiz mesafelerin karelerini hesapladik
ve cikan sonuglari topladik. Gikan bu toplam,
hipotenusin karesine esit olduguna goére,
toplam sayinin karekokunut aldik. Bu sekilde
cikan sonug, hipotentsin yani en uzun
pedikil vidasinin boyunu belirledi (Sekil-4).
Pedikuller arasi mesafenin yarisi ile hipotenls
boyunu oranladik ve bir katsayi elde ettik.

Sekil-1.a ve b. Pedikiller arasi mesafenin 6n-arka grafide 6lgimu.
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Intervertebral
foramen

Sekil-3.a ve b. Olciimlerden dik acili bir Gicgen elde ediimesi. Uggenin kenarlarinin karesinin toplami,
hipoteniisiin karesine esittir.

SONUGLAR:

Calisma grubunu olusturan hastalarin, L-1
omurgalarinin 6n-arka grafilerinden yapilan
Olcumlerde pediklller arasi mesafe ortalama
18.7 mm olarak olculdiu. Pedikuller arasi
mesafenin yarisi 6l¢ildiginde 9.35 mm
degeri elde edildi. Bu degerin Kkaresi
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hesaplandiginda ortalama 90.348 degeri elde
edildi. Yan grafilerden elde edilen 6lcimlerde
faset eklemler arasi seviye ile omurga cismi
On korteksi arasindaki mesafe ortalamasi
31.27 mm olarak bulundu. Bu mesafenin
karesi ortalama 1004.29 olarak elde edildi.
Ucgeni olusturan dik kenarlarin kareleri
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Sekil-4. Pedikil vidasi uygulanmis bir omurganin
aksiyel tomografi kesiti.

toplanip cikan sayinin karekokuna
aldigimizda ortalama 32.85 sayisini elde ettik.
Boylelikle hipotenlsin (pedikll vidasi icin en
fazla uzunluk) ile Ucgenin taban dik kenari
(pediklller  arasi mesafenin  yarisi)
oranlandiginda bir katsayi elde ettik. Cikan
katsayilarin ortalamasini aldigimizda 3.448
sayisini bulduk. Bu sayede On-arka grafide
pedikuller arasi mesafe O&lgulip vyarisi
bulundugunda ve bu sayi yaklasik 3 ile
carpildiginda, kullanilabilecek en uzun vidanin
boyu hesaplanmis olur. Grafinin uygun
mesafeden cekilmesi ve % 100 buyuklukte
olmasi gerekir. Ayni sekilde ameliyat
esnasinda omurga posterioru acildiginda,
spindéz cikinti hizasi ile vida giris deligi
arasindaki koronal plandaki mesafe, Uc ile
carpilirsa, kullanilabilecek en uzun pedikul
vidasi boyu elde edilmis olur.

TARTISMA:

Pedikdl vidalari ile posterior
enstrimantasyon oldukg¢a gucli bir tespit
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saglar. Tespitin glcl, kemik kalitesine, uygun
cap ve boyda vida secimine baghdir. Vida
boyunun uygunlugu, stabiliteyi saglar. Kisa vida
kullanilirsa stabilite azalir, uzun vida kullanilirsa
komplikasyon riski artar. Vidanin yeterince
glcli tespit saglayabilmesi icin omurga
cisminin % 80’ini yakalamasi gerekir ©.

Vidalar, pedikil yénU boyunca ilerlerler.
Orta hatta dogru agilanarak (10-158 derece)
dcgen bir yapi olusmasini saglarlar. Aci
miktari kisiye gore farklilik gosterir ®. Olusan
liggen yapi, stabilitenin artmasini saglar®. Ust
lomber omurgada vidalar sagittal planda yere
paralel gbnderilebilir.

Omurgada pedikal vidalari, én-arka diz
grafide elips seklindeki pedikil gérantisindn
icinde olmahdir, pedikul vidalarinin uglari omur
cisminin orta hizasini  ge¢memelidir.
Yerlestirilen pedikal vidalarinin uglar 6én-arka
grafide omur cismini olugturan dikdértgenin
icinde kalmalidir, kaudal veya kraniyal yénde
anormal sapma gostermemelidir. Yan grafide
vidalar omur cismini olusturan dikdértgenin
sinirlari icinde kalmig olmali, ayrica uglari
omurganin 6n korteksini gegmemelidir ©.

Lumbosakral bélgede vida boylar L1-L4
arasinda 40-45 mm arasinda, L5’te 45-50 mm,
S1’de 35-40 mm arasinda degisir ©®. Bohnsack
ve arkadaglari, duz grafilerde ve bilgisayarh
tomografi ile kullandiklari pedikil vidalarinin
uygun boyda olup olmadigini kontrol etmigler.
Geriye donlik olarak 76 pedikal vidasi
degerlendirmigler ve 21 olguda (% 27.6), 11
vidanin (% 14.5) vidalarin én kortekse penetre
oldugunu gbézlemlemislerdir ©.

Uygun vida boyu sec¢imine ameliyat 6ncesi
grafileri  uygun  bUyltmede  olmayan
hastalarda, cerrahi sirasinda da karar
verilebilir. Spindz ¢ikinti ile pedikill vidasi giris
yeri arasindaki mesafe, koronal planda ayni
seviyede olacak sekilde &lcilir. Olculen sayi,
yaklagsik olarak 3 ile carpildiginda
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kullanilabilecek en uzun pedikdl vidasi boyu
elde edilmisg olur.

Minimal invazif ybntemler gunimuizde
oldukga gundemdedir. Perkutan vida
uygulama yontemlerinde de en uzun vida
boyunun belirlenebilmesi, cerrahiye yardimci
olacaktir .

Biyomekanik ac¢idan en uygun stabiliteyi
saglamak icin olabildigince uzun, fakat 6n
korteks penetrasyonu yapmadan vaskiler
yaralanmaya neden olmayacak kadar kisa
pedikul vidalari kullaniimahdir. Optimum vida
boyunun ameliyat dncesinde belirlenmesi,
cerrahi igslem sirasinda cerrahin hazirlikli
olmasini saglar. Tarif ettigimiz yéntem kolay
uygulanabilir ve pratik bir 6lgciim yontemidir.
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CASE REFOPT / OLGU SUNUMU

GEBELIGE BAGLI VERTEBRA COKME KIRIGI:
OLGU SUNUMU VE KISA DERLEME

PREGNANCY-ASSOCIATED VERTEBRAL COMPRESSION FRACTURE:
CASE REPORT AND SHORT REVIEW

Erdinc CiVELI?K*, Serdar KABATAS*, Tufan CANSEVER”,
Demet OFLUOGLU*, Evrim COSKUN CELIK*, Cem YILMAZ*

OZET:

Amag: Bu yazida, gebelik nedenli osteoporoza
bagll iki vertebrasinda akut ¢ékme kirigi gértlen
ve perkitan kifoplasti yéntemi ile tedavi edilen olgu
guncel literatdir esliginde sunulmustur.

Giris: Gebelik ve emzirmeye bagl osteoporoz
nadir olarak gérdlir. Olus mekanizmasi ve
gorilme sikligi net olmamakla birlikte etkilenen
kadinlarda bir veya birden fazla vertebrada ¢ékme
kirigina bagl siddetli ve uzun sdreli bel agrilarina
sebep olabilir.

Olgu: Gebeligin son trimesterinde baslayip
dogumdan hemen sonra siddetlenen bel agrisi
yakinmasiyla bagvuran 28 yasindaki hastanin
radyolojik tetkiklerinde lomber 2. ve 3. vertebra
korpuslarinda gebelige bagl osteoporoz nedenli
akut kompresyona bagl ylkseklik kaybi
saptanmasi tzerine L2 ve L3 seviyelerine yonelik
perktitan kifoplasti ameliyati yapilmigtir.

Sonug: Gebeligin 3. trimesteri ve postpartum
dénemdeki inatgi ve siddetli bel ve sirt agrilarinda
mutlaka gebelige bagh osteoporoz nedenli
vertebra ¢6kme kirigi akla gelmeli ve vertebra
¢O6kme Kirigi saptanan olgularda minimal invaziv ve
etkili bir tedavi yéntemi olan perktitan kifoplastinin
glivenle yapilabilecegi unutulmamalidir.

Anahtar sézclikler: Gebelik, osteoporoz,
vertebra ¢okme Kirigi, perkdtan kifoplasti

Kanit diizeyi: Olgu sunumu, Diizey IV

OZET:

Background Data: Osteoporosis associated
with pregnancy or lactation is a rare condition.
The incidence and mechanism of this
phenomenon has not been clarified, but it can
cause one or more Vvertebral compression
fractures with severe, prolonged back pain in the
affected women.

Purpose: Presentation of a case with severe
pregnancy-induced osteoporosis was diagnosed
with osteoporotic acute vertebral compression
fractures treated by percutaneous Kyphoplasty.

Case report: A 28 year-old woman was
complaining of severe back pain which was
present during 3.trimester of her pregnancy and
exacerbated during lactation. In radiological
examination, pregnancy-induced acute L2 and L3
compression fracture was diagnosed and treated
by percutaneous kyphoplasty.

Conclusion: Acute compression fracture of
vertebra due to pregnancy-induced osteoporosis
should be considered in patients having
intractable and severe back pain especially in
3.trimester of pregnancy and lactation period.
Percutaneous Kkyphoplasty is an effective and
safe procedure in these patients.

Key words: Pregnancy, osteoporosis,
vertebral compression fracture, percutaneous
kyphoplasty

Level of evidence: Case report, Level IV
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GiRiS:

Sekonder osteoporoz, baska bir hastaliga
veya kullanilan ilaca bagl  olarak
osteoporozun olugmasidir. Bir hastada

dansitometre ile olcilen kemik mineral
yogunlugunun (KMY) z-degeri <-1 ise, o
hastada sekonder osteoporoz nedenleri
arastirimahldir. Bu nedenlerden birisi olan
gebelik ve laktasyona bagl gelisen
osteoporoz ise nadir goérilen bir durumdur.
Etiyolojisi, goérilme sikhgr ve olusum
mekanizmasi hala tam olarak bilinmemektedir.

Gebelige bagh osteoporoz ilk olarak
Albright F ve Reifenstein EC tarafindan 1947
yilinda tanimlanmistir ©. Vakalarin ¢ogu 3.
trimesterde ve genellikle ilk hamileligin hemen
sonrasinda goérullir ve hastalarda uzun sureli
ve siddetli bel agrilar vardir .

Gebelikte cocugun anne karninda geligimi
ve meme dokusunun laktasyona hazirligi
sirasinda kalsiyum metabolizmasi ile ilgili
hormonsal degisiklikler gerceklesir. Bu
dénemde KMY de azalma olup olmadigi
arastirlmis ve lomber omurgada kantitatif
bilgisayarli tomografi ile &lgilen trabekuler
kemik kaybinin % 9'a ulastigi, dual enerji X ray
absorbsiyometri  (DEXA) ile yapilan
Olcimlerde ise % 3-8 trabekiler ve kortikal
kayip olculdagu bildirilmigtir “». Bu duruma
gebelik ve laktasyon esnasinda artan
kalsiyum ihtiyaci ile birlikte genetik faktdrlerin
de etkili oldugu bildirilmistir. Hala tam olarak
ispatlanamasa da parathyroid hormone-
related protein (PTH-Rp) in gebelikteki
osteoporozda etkili oldugu bildirilmektedir .

Bu vyazida dogumdan sonra giddetli
osteoporoza bagli spontan iki adet lomber
akut kompresyon kirigi gelisen ve perkitan
kifoplasti ydntemi ile tedavi edilen 28 yasinda
bir bayan hasta olgusu sunulmaktadir.

OLGU SUNUMU:

28 yasindaki bayan hasta poliklinigimize
siddetli bel agrisi yakinmasiyla bagvurdu.
Gebeligin son trimesterinde baglayan bel
agrisi dogumdan 1 ay sonra siddetlenmis ve
ilag tedavilerine ragmen devam etmekteydi.
Hastanin baska bir hastalik Oykusu
olmamakla birlikte, alkol ve sigara kullanimi
bulunmamaktaydi. Fizik muayenede
paravertebral kas spazmi saptanan hastada
lomber boblge orta hat boyunca derin
palpasyonla agrli idi. Bel hareketleri tim
yonlerde agrili ve kisithydi. Hastanin nérolojik
muayenesinde herhangi bir patolojik bulgu
saptanmadi. Direkt lumbosakral vertebra
radyografilerinde lomber 2. ve 3. vertebralarda
yukseklik kaybi izlendi (Sekil-1). Biyokimyasal
kan tetkiklerinde minimal alkalen fosfataz: 161
IU (N: 42-130 IU) vyuksekligi mevcuttu.
Yirmidért saatlik idrarda kalsiyum: 103 mg (N:
100-300 mg,) kan 25 OH vitamin D: 17 ng/ml
(10-40 ng/ml), parathormon: 48 pg/miI3 (N: 12-
70 pg/mP), tiroid fonksiyon testleri normal

Sekil-1. Ameliyat 6ncesi lateral rontgen grafisi: L2
ve L3 vertebra korpuslarinda yikseklik kayibi
(oklar) goérilmektedir.
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degerlerdeydi. Lomber manyetik rezonans
gérintiulemede (MRG) lomber 2. ve 3.
vertebra korpuslarinda yukseklik kaybi ve
MRG vyag baskilayici kesitlerde akut
kompresyonu disundiren o6dem izlendi.
(Sekil-2). KMY 6lguminde (omurgada L1 ve
L4 arasi T degeri -3 ve femur T degeri -2.4)
osteoporoz saptandi.

Hematolojik, endokrinolojik ya da diger
sistemleri ilgilendiren incelemelerinde pozitif
bir bulgu saptanmadi. Gebelige bagl
osteoporoz nedenli akut lomber kompresyon
kingi tanisiyla yatirilarak L2 ve L3 seviyelerine
ybnelik perkutan kifoplasti ameliyati yapildi ve
hasta ertesi glin sorunsuz bir sekilde taburcu
edildi (Sekil-3). Hastaya fizik tedavi birimince
osteoporoza yoénelik kalsitonin intranasal 200
IU/gun, kalsiyum 1200 mg/ giin, D vitamini
800 IU/gun ile medikal tedavisi baslandi ve
emzirmesi sonlandirildi. Fizik tedavi birimi
tarafindan bel, sirt ekstansér kaslara yonelik
kuvvetlendirici egzersizler, aerobik egzersizler,
yarayas, postural egzersizler énerildi.

Sekil-2. Manyetik rezonans gérintileme yag
baskilayici  kesitlerde L2 ve L3 vertebra
korpuslarinda akut kompresyonu digslndlren ddem
izlenmektedir.

Sekil-3. Ameliyat sonrasi AP (a) ve lateral (b) rontgen grafileri: L2 ve L3 vertebra korpuslarinda kemik

sement gérilmektedir.
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Alti ay sonra yapilan KMY kontrolinde
lomber vertebra ve femur KMY degerlerinin
artmis oldugu géralda.

TARTISMA:

Gebelikte % 48-90 oraninda bel ve sirt
agrisina rastlanmaktadir. Bu agrilara ligaman
laksitesi, postural degisiklikler ve biyomekanik
yuklenmenin neden olabilecegi bilinmektedir.
Gebelik ve laktasyonda kalsiyum ihtiyaci
artmakta ve kalsiyum ihtiyacinin %80 i fetal
kemiklerin hizli mineralizasyonunun oldugu
gebeligin 3. trimesterinde olmaktadir.
Laktasyon sirasindaki kalsiyum kayibinin
gebeliktekinin 4 katindan fazla oldugu
bildirilmistir (2,

Di Gregorio ve arkadaslari, gebelige bagli
osteoporozun dogumdan sonra laktasyonda
ortaya ciktigini ve temelde aksiyal iskeleti
etkiledigini belirtmektedir ©. Bu durumun
Ozellikle primipar ve ince yapili kadinlarda,
dogumdan U¢ ay kadar sonra géruldigu ve
Ozellikle torakolomber bblgede multipl vertebra
kirkklari, nadiren de kalgcada, ramus pubis ve
kostalarda kiriklarin gorulebildigi bildirilmistir
@510 Ek olarak, ilk gebelikte osteoporozun daha
stk géruldigu bildirilmistir ©.

Dunne ve arkadagslari, bu nedenle kirik
gelisen kadinlarin annelerinde de, erken yasta
yuksek kirk sikhgi oldugunu
gOzlemlemiglerdir . Yazarlar bundan yola
cikarak, patolojinin genetik kaynakli ve gebelik
Oncesi mevcut dusuk kemik kutlesi kokenli
oldugunu ileri sirmuglerdir. Boylece, gebelik
Oncesi dusik kemik kutlesine sahip olmak,
travma ve fetls nedeniyle artan
intraabdominal basin¢g nedeni ile vertebra
frakturlerine yol agabilmektedir. Diger taraftan,
Kaur ve arkadaglari, gebelikte kemik mineral
yogunlugundaki degisikliklerin osteoporotik
kirik yaratmayacak boyutta ve digik siddette

oldugunu &éne surmuslerdir ©. Bir diger
hipoteze goOre ise, gebelikte salinan
osteoprotegen, PTHrP’e karg! iskelet yanitini
ve sonucta osteoklast olusumunu arttirarak
gebelikte osteoporoz gelisimine neden
olmaktadir .

Hastamizin hamilelik 6ncesi kemik 6lcimu
bilinmiyordu. Hasta ince yapil fakat aile dykisu
mevcut degildi. Hastamizda, klomifen ile
infertilite tedavisi, anoreksia nervosa &ykusu,
tip 1 osteogenesis imperfecta, gliten
enteropatisi, kortikosteroid tedavisi, heparin
kullanimi gibi sekonder osteoporoz nedenleri
g6zlenmedi. Bu olguda vertebra kirngi, D
vitamini eksikligine, mekanik nedenlere (fetls
agirhgi) veya metabolik nedenlere (laktasyon)
bagl gelismis olabilir. Pearson ve arkadaslar,
bu patolojinin emzirmeden 6- 12 ay sonra veya
laktasyona bagli amenorenin sonlanmasiyla
kendiliginden duzeldigini soylemigler ve
emzirmenin sonlandiriimasinin tedavi
acisindan énemli oldugu vurgulanmigtir ©.

Bu hastalarda, yatak istirahati, agr
kesiciler, korse kullanilmasi gibi konservatif
yontemlerin yaninda perkitan kifoplasti de
tercih edilebilecek diger bir ydontemdir. Cerrahi
tedavinin en O&nemli avantaji hastalarin
agrilarinin hemen gegmesi ve bdylece erken
mobilizasyonunun saglanmasidir. Hastamiza
bu nedenlerden dolayi perkitan kifoplasti
yapildi, emzirme sonlandirildi ve medikal ve
fizik tedavisi uygulandi.

Gebelik sirasinda veya sonrasinda gelisen
vertebra kiriklarinin  gérilme sikhginin,
hastalarda 6zellikli bulgularin olmamasi ve bu
hastalarda radyografi cekilmesinin
uygunsuzlugu nedeniyle tahminlerden daha
fazla oldugunu dusinutyoruz. Bundan dolayi
Ozellikle 3. trimester ve postpartum
dénemdeki inat¢ci ve siddetli bel ve sirt
agrilarinda mutlaka gebelige bagl osteoporoz
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nedenli
Gebelerde vertebra kirigini

vertebra king:r akla gelmelidir.

disunduren

durumlarda radyografi yerine MRG tercih
edilmeli ve minimal invaziv ve efkili bir tedavi
olan perkltan kifoplasti yonteminin guvenle
yaplilabilecegi unutulmamaldir.
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CASE REFOPT / OLGU SUNUMU

SPINAL HYDATIDOSIS. REPORT OF A CASE TREATED BY THREE LEVEL
CORPECTOMY, ANTERIOR AND POSTERIOR INSTRUMENTATION

OMURGA HIDATITOZU: UC SEVIYE KORPEKTOMI, ANTERIOR VE
POSTERIOR ENSTRUMANTASYON UYGULANAN BIR OLGU SUNUMU

Burak AKESEN*, Cenk ERMUTLU*, Ufuk AYDINLI*

SUMMARY:

Hydatid disease is caused by larval form of
the flatworms Echinococcus granulosus and
Echinococcus multilocularis. Bone involvement is
extremely rare (2 %), with vertebral column being
infested in half of these cases. Thoracic vertebra
is the most affected site.

24 years old female presented with severe
back pain exacerbated on walking. Radicular
symptoms were absent, there was no
incontinence or motor-sensory deficit. She had
underwent 2 biopsies at another institution with
inconclusive results. CT scans and MRI revealed
extradural intraspinal paraspinal hydatid disease
at T8-9-10 levels. Patient received 4 courses of
Albendazol treatment before surgery. She
underwent 2 staged anterior and posterior
surgery. Decompression and excision was
achieved by laminectomy and 3 level
corpectomy. Stabilization was achieved via rod-
screw construct and titanium cage.

No complications occurred throughout and
after the surgery. Patient was mobilized on the
first postoperative day. Her pain eased and she
remained symptom free till now. IHA levels
remained lower than those of before the surgery.

Spinal hydatid lesion needs to be approached
as if a malign tumour. Wide resection with
combined anterior and posterior approach is
necessary for successful treatment and
decompression of vertebral and paraspinal
hydatid disease. This is the first case where a
multilevel spinal hydatid disease is treated with 3
level corpectomy. Multilevel spinal involvement
should not be a reason to avoid surgical
treatment if the lesion can be excised with three
level corpectomy. Andazol therapy prior to
surgery is beneficial in decreasing the viability
and size of the cyst.

Key Words: Spinal Hydatidosis, Corpectomy,
Echinococcus, surgical treatment

Level of Evidence: Case report, Level IV.
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INTRODUCTION:

Hydatid disease is the name given to
infestation by larval form of the flatworm
species Echinococcus granulosus and
Echinococcus  multilocularis.  Whilst  E.
granulosus causes the more prevelant hydatid
cyst, E. alveolaris is responsible for the rare but
more aggressive alveolar form. Hydatid
disease is endemic in Meditterranian region,
Middle East, Africa and India ©*#). However,
due to indolent course of the disease, patients
infested in endemic regions may present with
delayed onset of symptoms in non-endemic
areas, causing a wider range of distribution and
late diagnosis of the disease %2, The
definitive host of the parasite is dogs which
carry the adult form of the cestode and shed the
eggs in their faeces. Intermediate hosts such as
sheep, other ruminants and humans are
infested by ingesting the eggs expelled with the
dog faeces. Eggs hatch in the intestine of the
intermediate host and larvae enter the portal
circulation through intestinal mucosa, reaching
the liver and lungs (90%), causing cystic
disease of these organs #32",

Larvae may enter systemic circulation by
permeating these two filtering organs or by
portal shunts, causing hydatid disease in any
organ (10%). Bone involvement is extremely
rare (2%), with vertebral column being infested
in half of these cases ©''*'%20 Bone
involvement may result from direct invasion or
hematogenous spread. Thoracic vertebra is the
most affected site, followed by lumbar, sacral
and cervical vertebra. Spinal hydatidosis may
be classified as primary intramedullary,
intradural extramedullary, extradural
intraspinal, vertebral, and paravertebral
according to Braithwaite and Lees “.

We present a case of multilevel thoracic
extradural, intraspinal,  vertebral and
paravertebral hydatid disease treated with two

staged anterior and posterior decompression.
To our knowledge, this is the first case in
literature where a multilevel spinal hydatid
disease was successfully treated by 3 level
corpectomy.

CASE REPORT:

24 years old female patient presented with
severe back pain exacerbated on walking.
Symptoms were present for 2 years, but in the
last 6 months severity of the symptoms had
reached a level where patient could not walk.
Radicular symptoms were absent, and there
was no incontinence or motor-sensory deficit.

Six months before being referred to our
hospital, she had been admitted to another
institution and examined for thoracic tumour.
Thoracic computed tomography (CT) scan had
revealed a mass eroding the T10-11 vertebral
bodies, right side posterior elements and right
costovertebral junctions, extending along T9-10
T10-11 neural foramina into the spinal canal.
Lesion was noted to be extradural, pressing the
dural sac to the left (Figure-1). CT images had
been interpreted as thoracic tumour and the
patient had undergone ultrasound assisted
percutaneous biopsy for two times, with
inconclusive results. Thoracic magnetic
resonance imaging (MRI) scan had been
performed and it had revealed 55x60x68mm
multilobulated, multicystic heterogenous mass,
destructing the T9 vertebral body, right half of
the T10 vertebral body, right pedicles, right
facet joints, right laminas, and right
costovertebral junctions of T9 and T10
vertebra. The lesion was noted to spread
along T9-10 and T10-11 right neural foramina
into the spinal canal, compressing the dural
sac to the left. There was enhancement of the
lesion following IV contrast administration.
Thoracic kyphosis was increased (Figure-2).
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Figure-1. Axial image of preoperative CT scan suggesting a
mass eroding the T10 vertebral bodies.

Figure-2. Axial and sagittal views of thoracic MRI scan. Grape-like shape of the Echinococcus spread and
compression of the cord is clearly seen.

Despite the inconclusive biopsy reports,
she was diagnosed thoracic spinal tumour and
referred to Neurosurgery Department at our
hospital. She underwent CT guided biopsy to
reveal the nature of the tumour mass. Scolex
were seen on histological examination and
diagnosis of hydatid diseasae was made. The
patient was referred to Orthopaedics and
Traumatology and Infectious Diseases
departments for further treatment.

2 staged combined anterior and posterior
surgery was planned due to multilevel
involvement of the spine. The patient received

4 courses of albendazol treatment (200 mg 3
X 1). Afinal MRI scan before the initial surgery
showed a decrease in the lesion size. The
patient was operated via posterior approach
where posterior instrumentation with pedicle
screws at T5-6 and T12-L1 levels was
performed. Decompression was achieved by
laminectomies at the T9-10 level. Control MRI
3 months after the first surgery showed the
persisting lesion with additional involvement of
the T8 vetebral body, but no cord
compression. Echinococcus IHA was positive
at 1/4096 dilution.
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Patient was hospitalized for the second
operation as planned. The lesion was reached by
anterior approach. It was noted that T8-9-10
vertebral bodies and paraspinal tissues were
infested. Surrounding surgical field was packed
with saline soaked gauze and cyst fluid was
aspirated carefully without any spillage. Cyst
space was irrigated with hypertonic saline
followed by removal of the cyst wall from the
surrounding tissues. T8-9-10 vertebral bodies
were resected. Titanium cage of appropriate size
packed with autogenous bone graft was placed in
the bone defect formed. Anterior instrumentation
between T7-T11 levels was performed with rods
and screws (Figure 3 and 4).

Control MRI on May 2009 showed a2 X 5 cm.
cystic lesion in the corpectomy site. Recurrence
was suspected and Echinococcus IHA was
positive at 1/512 dilution. CT guided aspiration
was performed and the results were negative.
IHA levels fluctuated between 1/512 and 1/1024,
but never reached the high levels those of before
the surgery. The patient remained symptom free
through the postoperative period.

DISCUSION:

Hematogenous spread of the disease
begins in the blood rich cancellous center of
the vertebral corpus, sparing the intervertebral
disc, spreading to adjacent vertebra, spinal
and paraspinal space. As a result of deficient
host response, pericyst layer which is found in
visceral hydatid cysts does not form in spinal
hydatidosis, and a polycystic appearance
developes ©?*%. This form may manifest on X-
ray as a lytic lesion without periostela reaction.
Although cortical bone is relatively resistant to
echinoccocus infection, loss of mechanical
support, diminished blood supply, increased
tissue reaction and accumulation of mediators
cause cortical deterioration. Subsidence of the
spinal column results in deformities, with
compression of the cord in advanced cases ©.

The most common symptom of the indolent
bone hydatidosis is pain caused by the cyst’s
direct compression on the surrounding
tissues. More than half of the spinal
hydatisosis cases present with symptoms of
cord compression. More than half of these
cases have paraplegia at the time of
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presentation ©'"'*9 The mean interval from
onset of symptoms till diagnosis s
approximately 6 months.

If spinal hydatid cyst is suspected, a
thorough history must be taken for any
previous visceral hydatid disease, and the
patient must be examined for liver and lung
involvement. CT and MRI scans are
mandatory for the diagnosis of spinal
echinococcus. CT is especially useful to
identify the damaged vertebral structures. MRI
is useful for visualization of intraspinal and soft
tissue spread. The cyst has the form of bunch
of grapes without septation or clear
delimitation. Intensity of the cyst fluid is same
as the cerebrospinal fluid (CSF) on T1 and T2
weighted images. There is no Gadalinium
enhancement of the lesion or the margins '°,

The conclusive diagnosis can be made
only during the surgery. Presence of visceral
cyst must warn the physician about the
possibility of spinal hydatid disease. Biopsy
or cyst aspiration of the cyst carries risk of
anaphylaxis and dissemination, and should
never be performed #29.

Medical treatment of osseous hydatid
disease is less favorable than visceral forms
due to poor bone penetration of antihelmintic
chemotheuropatics. Treatment of choice is
surgical resection where the cyst needs to be
approached as if a malign tumour. Lesion
must be completely removed, en bloc if
possible, and necessary fixation should be
performed. Cystic space and the surrounding
surgical field must be irrigated with hypertonic
saline. Whereas removal of the intradural and
epidural cysts is possible following posterior
decompression alone, wide resection with
combined anterior and posterior interventions
is usually mandatory for cases with vertebral
and paraspinal tissue involvement (0151722,

49

This case is the first one in literature where
a multilevel spinal hydatid disease is treated
with 3 level corpectomy. Articles till now report
maximum 2 levels of vertebra resection. We
have achieved satisfactory fusion and stability
by two staged anterior and posterior
instrumentation and titanium cage with bone
graft application. Multilevel spinal involvement
should not be a reason to avoid surgical
treatment if the lesion can be excised with
three level corpectomy.

We have paid great attention to isolate the
mass from surrounding tissue. No spillage of
the cyst contents was noted during surgery,
and so far there is no clinical or radiological
sign of recurrence. However, previous
aspiration and biopsy attempts might have
diminished the efficacy of surgical
intervention. Seeding may have occurred
during biopsy, and there is no way to
distinguish it from future recurrence.

Hydatid cyst of the spine is a serious
disease with high morbidity. Advanced cases
usually succumb to the complications of plegia
and repeating surgeries. If the slightest doubt
of spinal hydatid disease exists, patient must
be referred to an experienced institution with
adequate technical support before attempting
any diagnostic or surgical intervention.

Preoperative antihelminthic drug therapy
has succeeded to decrease the size of the
lesion in this case. Although treatment of
choice is surgical resection, we believe that
albendazol therapy prior to surgery is
beneficial in decreasing the viability and size
of the cyst, thereby making the operation
easier.

In this case, Ecchinococcus IHA showed to
be a reliable indicator of the disease progress.
It showed a rapid decline after the surgery and
never returned to previous levels.
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CASE REFOPT / OLGU SUNUMU

MULTIFOCAL MYXOPAPILLARY EPENDYMOMA OF THE FILUM
TERMINALE. CASE REPORT AND REVIEW OF THE LITERATURE

Selhan KARADERELER®*, Cagatay OZTURK*, ibrahim ORNEK*, Levent ULUSOY*,
Mercan SARIER*, Azmi HAMZAOGLU*.

SUMMARY:

Myxopapillary ependymomas (MPE) are
distinctive variant of spinal cord ependymomas,
typically arise in the filum terminale and conus
medullaris, accounting 40-60% of spinal cord
tumors. We report a case of MPE with two
discrete foci on the both ends of the filum
terminale and discuss solitary and multifocal
MPEs with data of other four patients with double
MPEs of filum terminale founded in the literature.
A 24-year-old previously healthy male presented
with a two-month history of back pain radiating to
his right leg. He reported no motor, sensory,
bowel, or bladder dysfunction. A MRI
examination of lumbosacral region which was
performed with a prediagnosis of discal
pathology, revealed two mass lesions. The
patient underwent surgery. Histopathological
sectioning of both tumors revealed that tumor
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tissues showed mucinous stromal changes.
There were cuboidal uniform tumor cells which
spread papillary structures usually as single-row
on the hyalinized stroma. There was no mitosis.
The patient was followed for 15 months.
Postoperative spinal MRI was performed 6 and
12 months after surgery showed no recurrence of
the tumors. Double independent MPEs of filum
terminale are rarely reported. Right interpretation
and diagnosis are open to discussion with
diagnosis of drop metastasis and two different
foci of an ependymoma. Cranial and whole spinal
MRI with Gadolinium included sacrococcygeal
region should be done in patient with MPEs. En
bloc total removal of multifocal MPEs gives a
good prognosis.

Key words: Myxopapillary ependymomas,
multifocal, surgery.

Level of Evidence: Case report, Level IV
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OZET:

Miksopapiller epandimom (MPE), spinal
kord epandimomlarinin bir varyantidir. Spinal
kord timodrlerinin % 40-60’in1 olusturur ve tipik
olarak filum terminal eve konus medullaristen
kéken alir. Bu olgu sunumu yazisinda filum
terminalenin iki ayri bdlgesinden kdken alan
multifocal bir epandimom olgusu literattirdeki
benzer olgularla birlikte degerneldirilerek
sunulmaya calisiimigtir. 24 yagsinda herhangi
bir saglk problem olmayan bir erkek hasta
yaklagik 2 aydir sag bacagina yayilan bel agrisi
yakinmasi ile merkezimize basvurmustur.
Yapilan nérolojik muayenesinde herhangi bir
motor, duyusal veya sfinkter kusuruna
rastlanmadi. Disk patolojisini verifiye etmek igin
cekilen lumbosakral MR’da 2 adet kitle lezyonu

52

saptandi. Hastaya cerrahi uygulandi. Cikarilan
kitle lezyonunun histopatolojik incelemesinde
tumor dokusunun musindz stromal degigiklikler
gosterdigi saptandi. Mitoz gézlenmedi. Hasta
15 ay takip edildi ve ameliyat sonrasi 6. ve 12.
aylarda yapilan MR incelemelerinde ntiks
gérilmedi. Filum terminalenin birbirinden
bagimsiz 2 ayri epandimomu ¢ok seyrek olarak
goriilen bir durumdur. Sorunun kaynaginin 2
ayri yer mi oldugu ya da bir drop metastaz mi
oldugu tartismali bir konudur. Kranial ve tim
spinal kontrastli MR incelemesi bu tir
hastalarda mutlaka yapilmalidir. Timérin en
blok ¢ikartiimasi sonucu prognoz iyidir.

Anahtar Kelimeler: Miksopapiller
ependimoma, multifokal, cerrahi tedavi

Kanit Diizeyi: Olgu Sunumu, Dizey IV
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INTRODUCTION:

Myxopapillary ependymomas (MPE) are
distinctive variant of spinal cord ependymomas,
typically arise in the filum terminale and conus
medullaris, accounting 40-60% of spinal cord
tumors %, MPE is WHO grade |, often
encapsulated, slow-growing tumor, appear to be
characterized a benign course and long-term
survival ®. Although MPEs tend to recur locally,
dissemination and metastasizing had been
occasionally reported . Dissemination is
primarily thought in patient with multiple spinal
lesions, but concomitant localization of a MPE
had been rarely reported #5719,

MPEs are potentially curable tumor because
they are amenable to complete surgical
resection. Gross total en bloc resection should
be attempted when possible. If total or subtotal
piecemeal removal has been achieved, patients
can be followed with serial magnetic resonance
imaging (MRI) because of local recurrence and
seeding via cerebrospinal fluid .

We report a case of MPE with two discrete
foci on the both ends of the filum terminale and
discuss solitary and multifocal MPEs with data of
other four patients with double MPEs of filum
terminale founded in the literature.

CASE REPORT:

A 24-year-old previously healthy male
presented with a two-month history of back pain
radiating to his right leg. He reported no motor,
sensory, bowel, or bladder dysfunction.

Plain lumbosacral radiography showed no
abnormality. A MRI examination of lumbosacral
region which was performed with a prediagnosis
of discal pathology, revealed two mass lesions.
First lesion was in L1-L2 and isointense on T1
and T2-weighted images. The tumor was
enhancing heterogeneously. Second lesion was

in S1-S2 and had same image characteristics
with lumbar lesion (Figure-1). Radiological
features of lumbar lesion were concordant with
ependymoma, but existing of a second lesion
caused doubt and confusion. It is thought that
both lesions were (might be) metastatic tumors
or sacral lesion was a metastasis of upper
lumbar lesion. Therefore, the patient underwent
cranial and whole spinal MRI in order to evaluate
the neuraxis, and no other lesion was identified.

Figure-1. A MRI examination of lumbosacral region
revealed two mass lesions. First lesion was in L1-L2
and isointense on T1 and T2-weighted images. The
tumor was enhancing heterogeneously. Second
lesion was in S1-S2 and had same image
characteristics with lumbar lesion.

The patient underwent surgery, with
intraoperative recording of somatosensory
evoked potentials and sphincteric EMGs. Two
separate laminectomies tailored to the extent of
the tumors were performed. First, inferior half of
L1 and superior half of L2 laminas were
removed. When the dura was opened,
encapsulated and reddish tumor was seen. The
tumor was well-circumscribed and with no signs
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of rupture on the pseudocapsular wall. The
tumor was resected en bloc with attached
division of filum terminale. Second, S1 and S2
laminectomies were performed and at the
intradural exploration, reddish, encapsulated
tumor was removed en bloc with attached distal
end of filum terminale.

The postoperative course was uneventful.
Histopathological sectioning of both tumors
revealed that tumor tissues showed mucinous
stromal changes. There were cuboidal uniform
tumor cells which spread papillary structures
usually as single-row on the hyalinized stroma.
There was no mitosis (Figure-2).

The patient was followed for 15 months.
Postoperative spinal MRI was performed 6 and
12 months after surgery showed no recurrence
of the tumors.

DISCUSSION:

Ependymomas are the most common
intramedullary tumors in adults and arise from
ependymomal cells on the central canal of the
spinal cord, the filum terminale, and the white
matter adjacent to a ventricular surface ©®. MPE

is a specific subtype of ependymomas and
account 90% of primary filum terminale
tumors"”. The designation “myxopapillary” is
based on the tendency of this variant
ependymoma to produce mucin and, by virtue of
its arborizing vasculature, to form papillae .
MPE is characterized by distinctively abundant
supporting fibrous connective tissue stroma,
mucinous degeneration of this supporting stroma
and mucin secretion by the tumor cells 9.
Although other histological types also occur in the
conus medullaris, none demonstrate the
predominant mucinous degeneration . The
distinctive histologic feature of MPE may be due
to direct apposition of ependymal cells to the
connective tissue in the filum ©.

MPEs have been considered benign tumors
with rare cases of tumor dissemination. Plans et
al. " reported 23 cases of subarachnoid
dissemination. Although, reported cases of
tumor dissemination and systemic metatases
have increased significantly after the advent of
MRI, MPEs are characterized by a benign
course and good long-term survival ©. Local
recurrence is still the main expression of the
malignant behavior of MPEs.

Figure-2. Histopathological sectioning of both tumors revealed that tumor tissues showed mucinous stromal
changes (a). There were cuboidal uniform tumor cells which spread papillary structures usually as single-row

on the hyalinized stroma (b). There was no mitosis.
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There are no obvious clinical or histological
features which allow a reliable prediction of the
ability of MPEs for dissemination and
metastasis ©. Mitotic activity, cytologic atypia,
extensive mucinous change and, hyalinization
are unassociated with recurrence rates and
differences in prognosis .

En bloc total removal exhibited a lower
proportion of dissemination, the only factor likely
to have a positive influence on the prognosis.
Piecemeal resection, even when completely
resected, or partial resection carry a higher
incidence of recurrence and dissemination.
Violation of the capsule during surgery may lead
to CSF seeding and dissemination (2.
Postoperative radiotherapy appears to improve
local control and dissemination in patients with
piecemeal or subtotally resected MPE. Early
postoperative MRI with regular follow-up studies
enables the recognition tumor recurrence and
expansion ©.

Differential diagnosis of MPE in the region of
the conus medullaris should include other
varieties of ependymomas, astrocytoma, and
hemangioblastoma. Subependymomas may
arise in the filum terminale and have imaging
characteristics virtually identical to MPEs. Other
lesions include paragangliomas, nerve sheath
tumors, meningioma, and metastases . Less
common  conditions  include  primitive
neuroectodermal tumor, lipoma, dermoid cyst,
cholesteatoma, lymphoma, and neuroenteric
cyst®.

In present case with double lesion,
radiological findings caused a doubt in
diagnosis. Two independent lesions at the two
ends of the filum terminale is troublesome in
terms of defining its pathogenesis ™. In the
current case, localization and radiological
features of lumbar lesion were concordant with
ependymoma. It is thought that sacral lesion
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was drop metastasis, a discrete lesion or both
lesions were metastases, and cranial and whole
spinal MRI with gadolinium was performed and
no other lesion was found. Trauma and
intratumoral hemorrhage are known to cause
tumor rupture, and dissemination along the
nerve roots ™, and both tumors of our case had
well circumscribed and intact capsule in surgical
exploration. There was no capsular rupture
causing drop metastasis or dissemination to the
other localizations of central nervous system
along the CSF pathways. In sacral intradural
exploration, the filum terminale were going into
lesion and attached to tumor. Local invasion or
dissemination of lumbar tumor to the sacral
region throughout filum terminale was not
thought because of filum terminale between the
two lesions was normal. Hallacq et al. “reported
the filum terminale was normal between the two
tumors in a patient with double MPEs and
interpreted this may present one end of a
spectrum, with a giant tumor of the cauda
equina being to other end.

Clinical and radiological characteristics of
five patients include our case presented at
Table-1. Although MPE was seen commonly at
third and fourth decades, mean age of five
patients with bifocal MPEs was 15, and four
patients, out of our case, were in pediatric age
group. All patients underwent total resection
without radiotheraphy. Follow-up time was 5
years without MRI in one patient, between 6 and
15 months in 3 patients and unknown in one
patient and there were no local recurrence or
dissemination. Favorable follow up results of
patients preoccupied, the two lesions were
independent ependymomas more than
dissemination or metastasis.

In conclusion; double independent MPEs of
filum terminale are rarely reported . Right
interpretation and diagnosis are open to
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Table - 1. Clinical and radiological characteristics of five patients with MPEs including our case presented.

Author, year Age/sex Symptoms Neurological Location Extent of Follow-up
examination surgery (month)

1 Gonzales, 2001 15/K Back and leg pain No deficit L2-3, S2-3 Complete removal 6

2 Hallacq, 2003 13/E Back pain No deficit L2-3, S2 Complete removal 60(No MRI)

3 Nakama, 2005 7/E Back pain, dysuria No deficit L1-2, S2-3 Complete removal 12

4 Falco, 2008 16/E Weakness on both legs Paraplegia D7-9, L5-S2 Complete removal NA

5 Current case 24/E Back and leg pain No deficit L1-2, S1-2 Complete removal 15

discussion with diagnosis of drop metastasis 8. Helseth A, Mark SJ. Primary intraspinal

and two different foci of an ependymoma @, neoplasms in Norway, 1955-1986: Apopulation-

Cranial and whole spinal MRI with Gadolinium based surveyed of 467 patients. J Neurosurg

. . 1989; 71: 842-845.

included sacrococcygeal region should be done _ , .

in patient with MPEs ©. En bloc total removal of 9. Nagb MG, OFallon MT, MYXOpap”.lary
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KRANIO-SERVIKAL POSTERIOR YAKLASIMLAR

POSTERIOR APPROACHES OF CRANIOCERVICAL REGION

Serkan SIMSEK*, Serdar KAHRAMAN**

OZET:

Kranioservikal (CO-C1-C2) bélge, vertebra ve
nérovasktler anatomi farkliliklari nedeni ile
vertebral kolonun diger segmentlerinden cerrahi
uygulamalar yonidinden ayrilir. Anatomik olarak
fleksiyon-ekstansiyonun % 35’ ve rotasyonun
yaklasik % 50’si bu bélgeden yapilir. Malignite,
travma, konjenital anomali, enfeksiyon, bag
dokusu hastaligi gibi nedenlerle bu bdlgede
meydana gelen instabilitelerde spinal cerrahlar
tarafindan posterior girisim ile stabilizasyon daha
cok tercih edilmektedir.

ilk kranioservikal cerrahi stabilizasyon, Mixter
ve Osgood tarafindan 1910 yilinda kalin ipek ile
posterior elemanlarin baglanmasi seklinde
yapilmigtir (1). Takip eden dénemlerde tel ve
eksternal ortezlerle sabitleme uygulamalari
yapillmaya devam etmis, teknolojik gelismeler ve

néro-radyolojik klinik ¢alismalar sayesinde, bu
bdlgenin anatomisi giderek daha iyi anlagiimigtir.
Bu streg, yeni tekniklerle biyomekanik olarak
daha gicli internal fiksasyonlar uygulanmasini
saglamistir.

Gundmdzde ndronavigasyon ve yliksek
kalitede gdérintileme cihazlari yardimi ile
poliaksiyel diistik profil vida-rod sistemleri gibi
gelismig teknoloji ile tretilen implantlar sayesinde
oksipital kondil dahil olmak lizere servikal
pedikul vidasina kadar tim teknikler yaygin
olarak kullaniimaktadir. Her gegen glin farkli
teknikler ile daha az invazif ve daha etkin
stabilizasyon yéntemleri giindeme gelmektedir.

Anahtar Kelimeler: Kraniyoservikal bdlge,
cerrahi tedavi, posterior girisim, posterior
fiksasyon

Kanit Diizeyi: Derleme, Diizey V
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SUMMARY:

Because of the differences of anatomy in
vertebrae and neuro vascular structures, cranio-
vertebral junction is divided from the other part of
spinal colon with regard to surgical applications.
Most of flexion-extension (35 %) and rotation (50
%) of neck are realized in this zone. Instability
due to malign process,trauma,congenital
anomalies, infection and connective tissue
disorders in this region, fixed with posterior
approach that procedure prefered by the spinal
surgeons.

The first cranio-cervical stabilization was
performed with thick suture application for
fixing of posterior elements by Mixter and
Osgood in 1910. Later, wiring and external
fixation techniques were continued, then with
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the aid of technological developments and
studies of clinical neuroradiology, the anatomy
of this region is began to be understood easier.
That era provides new techniques resulting
biomechanically stronger internal fixation.

Nowadays, all the techniques that can be
applied with neuro-navigation and imaging
devices are widely used which include occipital
condyle and cervical pedicle screws with
benefits of high tech low profile poly axial
implants.  Recently, minimal invasive
techniques achive more effective stabilization
safely.

Key words: Craniocervical region, surgical
treatment, posterior approach, posterior
fixation

Level of evidence: Review article, Level V
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GiRIS:

Kranioservikal (C0-C1-C2) bdlge, vertebra ve
noérovaskiler anatomi farkhliklar nedeni ile
vertebral kolonun diger segmentlerinden cerrahi
uygulamalar yéninden ayrilir. Anatomik olarak
fleksiyon-ekstansiyonun % 35'i ve rotasyonun
yaklagik % 50’si bu bolgeden yapilir. Malignite,
travma, konjenital anomali, enfeksiyon, bag
dokusu hastaligi gibi nedenlerle bu bdlgede
meydana gelen instabilitelerde spinal cerrahlar
tarafindan posterior girisim ile stabilizasyon daha
cok tercih edilmektedir.

Ik kranioservikal cerrahi stabilizasyon, Mixter
ve Osgood tarafindan 1910 yilinda kalin ipek ile
posterior elemanlarin baglanmasi seklinde
yapilmistir @, Takip eden dénemlerde tel ve
eksternal ortezlerle sabitleme uygulamalari
yapilmaya devam etmis, teknolojik gelismeler ve
noro-radyolojik klinik calismalar sayesinde, bu
boélgenin anatomisi giderek daha iyi anlagiimistir.
Bu sureg, yeni tekniklerle biyomekanik olarak
daha gugclu internal fiksasyonlar uygulanmasini
saglamigtir.

Temel posterior kranio-servikal stabilizasyon
teknikleri su sekilde siralayabiliriz:

A. Oksipital kemik vida plak sistemi

B. Aksiyel bdlge posterior fiksasyon
teknikleri

1. Oksipital kondl vidasi
2. Atlas lateral kitle vidasi
3. Aksis pedikul vidasi

4. Aksis translaminar vidasi

OKSIPITAL PLAK-VIDA SISTEMLERI:

Kranioservikal fiksasyonda kafanin servikal
bélgeye sabitlenmesinde kullanilan bir teknikiir.
Bu bolgeye yonelik cerrahilerde ilk zamanlarda
telleme, U plak Y plak ve dikdértigen cerceveler

kullanilirken lateral kitle vida tekniginin ilerlemesi
ile 1990’ I yillarda plakh rodlar kullaniimaya
baslamistir. Oksipital kemigin anatomik olarak
daha iyi degerlendirilmesinden sonra, orta hatta
hakim olan bagimsiz plak ve rod sistemine gecis
yapilmistir. Oksipital vida ve plaklar aksiyal
yuklenmede daha stabildir ve c¢ok agir
instabilitelerde ek  kuvvet vektorlerinin
dengelenmesinin gerektigi durumlarda
kullaniimahdir.

Yapilan anatomik caligmalarda inion
seviyesinde oksipital kemik kalinligi ortalama
14.22 mm olarak bulunmustur. inferior nukal
cizgiden daha asagida ve orta hattan 2 cm
laterale gecis yaptikca oksipital kemik kalinhgi
hizla dismektedir. Orta hattan 2 cm laterale
kadar 8 mm vida glvenli olarak
yerlestirilebilmektedir.  Vida  yerlestiriimesi
sirasinda laterale gidildikce ve bazen orta hatta
torcula ve vendz sinus hasari, dura ve serebellar
korteks hasari meydana gelebilmektedir 9.
Preoperatif planlamada transvers sinuslerin
yerini gosteren bilgisayarli tomografi (BT)
cekilmesi faydalidir. Postoperatif oksipitoservikal
kifozu engellemek icin floroskopi egliginde
yuziukoyun pozisyonda Mayfield baslkla
sabitlenerek oksipitoservikal dizilimi saglayan
pozisyon verilmesi gerekmektedir.
Somatosensorial ve  motor  uyariimig
potansiyeller ile monitérizasyon yapilabilir.

Oksipital vidalar yerlestirilirken oksipital kemik
bikortikal olarak delinmeli ve vidanin bikortikal
olarak yerlestiriimesi tercih edilmelidir. Telleme
ile unikortikal ve bikortikal yerlestirilen oksipital
vidalarin biyomekanik etkinligi
karsilastinldiginda, bikortikal vida daha gugli bir
cekme direnci saglamaktadir . Teknik olarak
protuberansiya oksipitalis eksterna hizasinda,
orta hatta kalacak sekilde uygun boyda plak
yerlestirilir ve plak Uzerindeki vida delikleri tespit
edilerek yuksek devirli tur ile oksipital kemik
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bikortikal olarak delinir. Delme islemi sirasinda
BOS gelmesi ya da sinis kanamasi ile
karsilagildiginda o delige vida yerlestiriimesi
genellikle sorunu c¢bzer. Vida giris deligi yivi
hazirlanarak uygun vida boyu belirlenir ve plak
oksipital kemige bikortikal vidalarla tespit edilir.
Oksipital kemik anatomisine uygun hale
getirebilmek icin plak egilip sekillendirilebilir.
Kemik kalitesinin iyi olmadigi durumlarda icten
disa teknik ile kiclUk bir kranial oluk ve vida
basinin tersten yerlesecedi delik agilarak, plak
ters vidanin Uzerinden kraniuma yerlestirilip
sabitlenir. Cift plak kullanilabilen sistemler
mevcut olsa da gunimuzde daha c¢ok tek
plaklarin kullanimi artmaktadir (Sekil-1).

OKSIPITAL KONDUL VIDASI:

Nadir olarak gérilen ve genelde mortal
seyreden oksipito-atlantal dislokasyonlar ve
suboksipital dekompresyon gereken durumlarda
oksipito-servikal fuzyon yapmak amaci ile
kullaniimaktadir .

Cerrahi teknik olarak, ylUzUstl pozisyonda
median cilt insizyonu ile paravertebral kas
diseksiyonunu takiben atlas ve aksis tam olarak
laterale kadar diseksiyonla acilir. Foramen
magnum posterior kenari diseke edilerek atlas
superior artikller faset eklemi ile birlegsimi tespit
edili. Bu bolgedeki vendz kanamalara dikkat
edilmelidir. CO-C1 eklem kapsulli agilarak kemik
yluzey saglanmalidir. Lateralde seyreden
vertebral artere dikkat edilmelidir. Oksipital
kondulin lateral ve medial duvarlari diseke
edilerek palpe edilebilir ve gorulebilir hale
getiriimelidir. Preoperatif olarak Olcilen medial
ve superior acllar degerlendirilerek vida giris
deligi kondul orta noktasindan agiimaldir.
Yivleme sonrasi vida yerlestirilebilir.  Oksipital
vida icin uygun medial agilanma 32.8°dir (20.2°
- 45.8°). Uygun vida boyu ortalama 20.3 mm
(15.4 — 24.6 mm) civarindadir. Sagittal plandaki

acillanma ise 20.33° arasinda degismektedir.
Vida projeksiyonu planlanir hipoglossal kanal
anatomisi g6z 6ntine alinmalidir. Vida giris deligi
delindikten sonra vida yuvasinin tim kenarlari
kontrol edilmeli ve daha sonra vida

yerlegtiriimelidir @ (Sekil-2).

-3 ~—

Sekil-1. Oksiﬁital plak, C1 sublaminar telleme ve
lateral kitle vidasi uygulamasi

. _at
Sekil-2. Oksipital kondil vidas! uygulamasi
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ATLAS LATERAL KIiTLE VIDASI:

C1 lateral kitle vidasi ilk olarak atlanto-
aksiyel instabilitede segmental flzyonu
saglamak amaci ile kullaniimigtir®. Takip eden
zaman icerisinde oksipito-servikal fiksasyona
ek bir dayanak noktasi olarak kullaniimistir.
C1-2 segmental instabilitelerde ilk ddnemlerde
oto greftlerle telleme kullaniimistir. Ancak
Goel tarafindan lateral kitle vida tekniginin
yayinlanmasini takiben yapilan biyomekanik
degerlendirmelerde, tel ile yapilan tekniklere
gbre daha saglam bir fiksasyon saglandigi
géralmasgtar “. Bu nedenle telleme
tekniklerinin  kullanimi  her gecen gin
azalmaktadir.

Cerrahi teknik olarak, yuzisti pozisyonda
patolojinin 6zelligine bagh olarak civili baglk
veya traksiyon ile bas sabitlenir ve sonra bant
ile omuzlar cekilerek cerrahi pozisyon
saglanir. Orta hat oksipito-servikal cilt
insizyonu ile oksiput - C3 arasi paravertebral
kaslar koter ile subperiostal olarak diseke
edilir. C2 ve C3 faset eklemlerinin lateral
yuzeylerine kadar diseksiyon yapilir. Atlas
hizasinda vertebral arterin gectigi sulkus
arteria vertebralis tespit edilerek guvenli ve
kontrolli bir gsekilde posterior tuberkile
yapismis olan kaslar diseke edilmelidir. C1 ile
C2 vertebralari lateral tarafinda C2 sinir kdku
bilateral olarak goérildikden sonra vendz
vaskiler yataga dikkat ederek ve gerekirse
hemostatik ajanlar kullanilarak kok anatomisi
ortaya konulur. Atlas posterior arkusunun
lateralinden C2 sinir kdki asagl dogru diseke
edilir ve atlas lateral kitlesinin medial-lateral
duvarlari tespit edilir. Veya farkh yazarlarin
uyguladigi sekilde kok preganglionik olarak
sakrifiye edilebilir. Atlas lateral kitlesinin
medial-lateral ve superior-inferior olarak tam
orta noktasi tespit edilir. Yiksek devirli tur
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kullanarak 15° kranial ve 15° mediale
yonlenerek pilot delik acilir. Bu drilleme iglemi
skopi kontroll altinda yapilabilecegi gibi
serbest el olarak skopi kontroli olmadan da
yapilabilir . Delme islemi yapilirken lateral
kitle anterior korteksi penetre edilebilir ve
bikortikal vida yerlegtirilebilir. Yukarida
tanimlanan acida vidanin yerlestirilemedigi
durumlarda 0.6 mm kalinhginda longus capitis
adelesi guvenli bir bariyer olarak 6nde yer
almaktadir. Ancak 0.6 mm asan uzunluklarda
farinks arka duvari penetre edilebilir. Vida orta
hattan 20° den fazla laterale yonlenecek
olursa yakin komsulugundaki internal karotid
arter ve biraz daha lateralinde yerlesmis olan
hipoglossal sinire zarar verebilir 2",

Preoperatif olarak lateral kitle vida
projeksiyonu tespit edilmelidir. Tespit edilen
vida uzunluguna, C2 vidasinin yerlesim yeri
de dusunulerek ve uygun uzunluk eklenerek
yeterli vida boyu bulunmalidir. Lateral kitle
vida projeksiyonunda ideal vida boyu 19.59 +
2.2 mm (15.45 mm — 24.34 mm) olarak tespit
edilmistir. Ancak C2 vidasi ile uygun birlesme
icin 26 - 32 mm vidalar kullaniimaktadir.

Lateral kitle yuksekligi her zaman vida
yerlestirmeye mdusait olmayabilir veya kok
sakrifiye  edilmez ise yeterli alan
bulunamayabilir. Ortalama lateral kitle
yuksekligi 3.66 mm olarak tespit edilmistir.
GuUnumuazde kullanilan servikal vidalarin 3.5
mm oldugu dusunulirse minimal bir alanda
vida vyerlestirilecektir bu nedenle C1
laminasinin alt yuz( kerrison ronjur ile alinarak
vida yerlestiriimesi kolaylastirlabilir.

lyi bir artrodez yapabilmek amaci ile C1-C2
eklem arahdr dekortike edilerek greft
yerlestirilebilir veya klasik teknik olarak
sublaminar telleme ile C1-2 posterior
interlaminar greft de yerlestirilebilir (Sekil-3).
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C2 PEDIKUL-PARS VIDASI:

Aksis vertabrasinin aslinda gercek bir pedikl
formasyonu yoktur. Pedikul formunda genislemis
bir pars interartikilare yapisi mevcuttur 9. Bu
anatomik yapi kullanilarak génderilen vidalar
biomekanik olarak cok saglam bir fiksasyon
saglamaktadir “"™. Klinik olarak tek basina pars
kiriklarinda kullanilabilecegi gibi, C1-2 fiksasyon
icin de kullaniimaktadir.

Yukarida atlas vidalama tekniginde anlatildigi
sekilde oksiput - C3 arasi laterale kadar
gorulebilen bir cerrahi saha olusturulur. Klasik
olarak C2 pars vida giris yeri olarak C2-3 faset
ekleminin 3 mm yukarisi ve 3 mm laterali
isaretlenir. Yaklagsik 15° medial ve 35° kraniyal
olarak yonlenerek yuksek devirli tur ile vida giris

deligi hazirlanir. C2 pedikdl giris yeri olarak pars
vidasinindan 1-2 mm daha medial ve 1-2 mm
superiordan girilerek yaklagik 25° kranial ve
daha fazla medial agilanarak vida giris yeri
hazirlanabilir. Yuksek yerlesimli vertebral arter
varliginda vertebral arter daha c¢ok C2 pars
inferiorunda yer alir, bu nedenle pedikil vidasi
yerlestirilmesi cerrahi olarak daha guvenli olarak
kabul edilebilir *®. Cerrahi pratikde C2 laminasi
medialden takip edilerek C2 pedikali C2
korpusuna kadar ilerlenir ve hem medialden hem
lateralden pedikul tam olarak goruldukten sonra,
3.5 mm c¢apinda bir vida yerlestirilecegi
planlanarak, pedikil projeksiyonu boyunca 2-3
mm alttan vida giris deligi hazirlanir. Daha sonra
vida floroskopi esliginde yerlestirilebilir (Sekil-4).

Sekil-4. Aksis pedikil vidasi uygulamasi
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AKSIS TRANSLAMINAR ViDA:

Aksis pars-pedikil vidasinin  muhtemel
risklerinden sakinmak amaci ile Wright
tarafindan 2004 yilinda  uygulanmaya
baglamistir ®. Karsilikli olarak iki poliaksiyel
vidanin C2 laminasina yerlestiriimesi esasina
dayanir. C2 pedikul vidasinin anatomik olarak
uygulanma zorluklari ve komplikasyonlari
nedeni ile alternatif bir teknik olarak

geligtiriimigtir.

Cerrahi teknik olarak, klasik median insizyonu
takiben paravertebral kas diseksiyonu atlas ve
aksis lateraline kadar diseke edilerek cerrahi
géris tamamlanir. Sol C2 laminasina
konturlateral olarak sag tarafdan spinoz proses
altindan lamina agisina uygun olarak yutksek
devirli tur ile vida giris deligi hazirlanir vida
deliginin duvarlari kontrol edilir ve élgtiimus olan
vida yerlestirilir. Kargi taraf laminanin vidasi
yerlestirilirken diger vida projeksiyonuna dikkat
ederek yukari veya asagi dogru yonlenilebilir.
Ortalama vida boyu 31.6 mm (27 - 37 mm)
olarak tespit edilmistir ®. Laminar vidanin capraz
olarak yerlestirilebilmesinin disinda ayni taraftan
da uygulanabilecegi klinik olarak gosterilmistir.

Biyomekanik olarak aksis pedikil-pars vidasi
ile karsilastirildiginda sadece lateral egilmede
glgsuz oldugu tespit edilmigtir ®. Ancak
uygulanmasinin kolay olmasi, komplikasyon
oraninin dusuk olmasi ve daha az diseksiyon
gerekmesi nedeniyle ginimizde kullanimi
giderek artmaktadir % (Sekil-5).

C1-2 TRANS-ARTIKULER VIDA:

1986 yilinda Magerl ve Seeman tarafindan ilk
kez tanimlanmistir . Vida 4 kortikal ylzey ve
C1-2 eklemi gecerek sabitleme yaptidi icin
gecmiste tanimlanan telleme tekniklerine goére
cok gucli bir stabilizasyon saglamaktadir.
Sisteme posterior greft ile birlikte sublaminar

telleme de eklendiginde % 100 flzyon oranina
ulagilabilmektedir. Bu nedenle C1-2 fiksasyonda
psodoartrozu engelleyen ciddi bir gelisme olarak
ust servikal posterior estrimantasyonda yerini
almigtir @9, Uygulamalar arttikca teknigin bazi
dezavantajlari ortaya c¢ikmaya baglamistir.
Transartiktler vidanin yerlestirilebilmesi icin
dizilimin saglanmis olmasi ve anatominin uygun
olmasi gereklidir. Anatomik varyasyonlar nedeni
ile % 23 oraninda hastada transartikiler vida
yerlestirilememektedir ¢,

Cerrahi teknik olarak hasta yUzustl
pozisyonda, bas civili baslikta, anatomik dizilimi
saglayacak sekilde floroskopik kontrol altinda
yerlestirilir. Radyolojik olarak dizilimin saglandigi
onaylandiktan sonra median cilt insizyonu,
paramedian subperiostal kas diseksiyonu
yapilarak C1-C2 vertebralarinin posterioru
laterale kadar diseke edilir. C2 kdkl prepare
edildikten sonra C2 pars-pedikil kompleksinin
medial ve lateral kenarlari diseke edilir. Klasik
vida giris deligi C2-3 ekleminin 2-3 mm yukarisi
ve C2 parsindan cekilen bir hattin 2-3 mm
lateralindedir. Ancak, cerrahi anatomik yaklasim

Sekil-5. C2 translaminar vida uygulamasi
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Sekil-6. Transartikller vida uygulamasi

olarak C2 pars-pedikil kompleksinin medial ve
lateral duvarlari tespit edilir ve vidanin C1-C2
eklemini gececegi projeksiyon planlanir. Klasik
teknikteki pars orta hat cizgisi hedef alinarak
yeterli kaudal agilanma saglanabilir. Yeterli egim
saglanamazsa kesi yerinin daha distalinden bir
tiinel acarak vida yerlestirilebilir. islem sirasinda
radyolojik olarak vida projeksiyonu takip edilmeli
ve atlas anterior tuberkili hedef olarak
alinmalidir. Monoaksiyel vida yerlestirilebilecegi
gibi enstrimantasyon oksipite veya alt servikal
bélgeye uzatilacak ise poliaksiyel vidalar da
yerlestirilebilir. Sadece C1-2 flzyon yapilacak ise
biyomekanik olarak daha gucli olmasi icin
interlaminar greft ile C1-2 posterior sublaminar
telleme de yapilabilir (Sekil-6).

GunUimuzde ndéronavigasyon ve yuksek
kalitede go6runtuleme cihazlar yardimi ile
poliaksiyel disik profil vida-rod sistemleri gibi
gelismis teknoloji ile dretilen implantlar
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sayesinde oksipital kondil dahil olmak Uzere
servikal pedikdl vidasina kadar tim teknikler
yaygin olarak kullaniimaktadir. Her gecen giin
farkli teknikler ile daha az invazif ve daha etkin
stabilizasyon yontemleri giindeme gelmektedir.
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OZET:

William Edward Gallie, Kanada’nin en
onemli genel cerrahi olarak kabul edilir.
Ozellikle ~cerrahi branginin  gelisiminde
tlkesinde ¢ok O&nemli Kkatkilari olmustur.
Bununla birlikte yayinlari genellikle ortopedi
alanindadir. Kemik fiizyonu ve servikal
fiksasyon konusunda omurga cerrahisini
yakindan etkileyen calismalari olmugtur.
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ABSTRACT:

William Edward Gallie most famous
general surgeon of the Canada. The origin
and development of the Division of General
Surgery is intimately involved with the life of
Dr. Gallie. His contributions of the surgical
knowledge are mostly in the field of the
orthopaedic surgery. He is one of the pioneer
surgeon in the history of bone fusion and
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Key Words: William Edward Gallie,
modern surgery, spinal surgery

Level of Evidence: Biography, Level V

(*)  Dog. Dr., Pamukkale Universitesi Tip Fakiiltesi Ortopedi ve Travmatoloji ABD, Denizli.

Yazisma Adresi: Esat Kiter, Yenisehir Mahallesi, Lalekent Sit. 592. Sok. No: 8 Severgazi - Denizli

Tel.: (0-532) 374 51 72
e-mail: ekiter@pau.edu.tr




Turk Omurga Cerrahisi Dergisi

GiRiS:

William Edward Gallie, Omurga
cerrahisinde tanimladigi servikal fiksasyon
yontemi ile taninmaktadir. Kanada’nin
dinyaca Unli bu cerrahi, Ulkesinde cerrahi
egitim adina énemli katkilarda bulunmus,
ortopedinin bir c¢ok alanina Kkatkilarda
bulunacak onlarca ¢alismaya imza atmistir.

HAYAT HiKAYESI:

William Edward Gallie, 29 Haziran 1982'de
kicik bir Kanada kasabasi olan Barrie’de
dogdu. Ailesi iskoc gdécmeniydi ve babasi
marangozdu. Dogdugu yer Ingiliz, irlanda ve
iskogya’dan gelen gécmenlerin olusturdugu bir
kasabaydi. Egitimine Barrie Collegiate
Institute’de bagladi.

Babasi yazin calismak icin ogluna cati
tamirati ile ilgili bir is bulmustu. Yogun, yorucu
bir calisma sonrasinda bu tarz bir igin kendine
uygun olmadigini dustinerek alternatif ararken
Toronto’dan yeni démmuls bir cocukla
karsilasti. Tortikollisi olan ¢ocugun boynunun
ameliyatla duzeldigi gérdu ve bu onu cok
heycanlandirdi. Kendi ifadesiyle tibba daha
dogrusu cerrahiye duydugu ilginin temeli bu
kisa anektotdur®.

1899 da Toronto Universitesi Tip
Fakultesine girdi ve 1903 yilinda 21 yasinda
tip fakultesini bitirdi. Sinifin en geng égrencisi
idi. Takip eden Uc¢ yilda Kanada ve New
York’daki hastanelerde mezuniyet sonrasi
egitimine (intership) devam etti. Bu dénemde
karsilastigi cerrahi sefleri onu ve goruslerini
cok etkiledi.

1906 yilinda Toronto’da “Hospital for Sick
Children”da cerrahi asistanligina basladi.
1912 de ayni hastanede cerrah olarak
gbrevine devam etti. 1921 de klinik sefi C. L.
Starr emekli olunca hastanenin cerrahi sefi
konumuna geldi.
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Sekil-1. William Edward Gallie

1929 yilinda ise profesor oldu®”. Ozellikle
profesér olduktan sonra tipda mezuniyet
sonras! egitim ile kafa yormaya bagladi. O
donemlerde Kanada da belirli bir “mezuniyet
sonrasi egitim” programi yoktu. Geng hekimler
cerrah olmak igin ingiltere’ye ya da Amerika
Birlesik Devletleri icindeki merkezlere gitmek
zorunda kaliyordu. Bunun farkinda olan Gallie
daha sonra “Gallie Kursu” olarak anilacak olan
bir egitim programi baglatti. Bu kursla egitim
alan 6égrencileri bir sture sonra “Gallie Clup” |
kurdular ve her firsatta kendilerine bu egitim
olanagini taniyan hocalarini onore ettiler.

Gallie kursu, yillar gectikce kendini gelistirdi
ve temel bir egitim programi haline geldi. 1947
yilinda 65 yasindayken emekli olduktan sonra
da egitim konusundaki ¢abalarina devam etti.

1951 yilinda zengin bir otomobil Ureticisi
olan, arkadasi olan R Samuel Mc Laughlin’i
mezuniyet sonrasi egitime destek veren bir
vakif kurmasi icin ikna etti ve bu sekilde egitim
gb6ren dgrencileri icin ciddi bir maddi kaynak
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sagladi. Laughlin vakfi destegi ile “fellow”
olmus bircok uzman su an dinyanin birgcok
6nemli merkezinde ya bdlim bagkani olarak
calismaktadir ya da cerrahi dlnyasinda
Onemli bir yerdedir®.

Dr Gallie’nin yayinlan daha ¢ok ortopedi
alaninda olmustur. ilk yayinin daha asistanlik
yillarinda, 1907 yilinda femur boyun kiriklari
lizerine yazmistir. Oncelikle kariyeninin erken
dénemlerinde tendon fiksasyonu Uzerine
yayinlari mevcuttur.

Kemik greftlemesi ve fluzyon diger bir ilgi
alani olmustur. Ayni dénem
meslekdaslarindan Hibbs ve Albee’nin spinal
fuzyon Uzerindeki calismalari, modern kemik
greftlemesi konseptini cerrahiye yerlestirmeye
baslamisti. Gallie’de bu konuda &énemli
calismalar yapti ve bu ¢alismalarin bir kismini
hayvan deneyleri ile desteklenen bir temele
oturttu. Diger bir 6nemli calismasi fasia lata
tranferini (6zellikle blyuk karin fitiklarinda ve
iskelet sistemi instabilitelerinde) tanimlamasi
Uzerinedir.

Omurga cerrahisi acisindan bir ilKi
gerceklestirmis ve 1939 yilinda yayinladigi
makalesinde servikal yaralanmalarin
tedavisinde spindz proseslerin c¢elik tellerle
baglanmasini  6nermisti. Bu fiksasyon
ybntemi ile fizyonun cok daha basarili bir
sekilde olustugunu gézlemlemistir®. Bununla
birlikte ayak bilegi artrodezi, tekrarlayan omuz
cikigi Uzerine yayinlari da mevcuttur.

“American Surgical Association” ve
“American Orthopaedic Association” in
baskanliklarini yapmistir. “Royal College of
Surgeons of Canada” nin kurucu Uyesidir.
1939-1946 yillari arasinda boélim sefligi ile
birlikte tip fakultesi dekanhgr yapmistir.
Bunlardan baska bircok konsey ve dernegin
kurucusu olmus coguna bagkanlik etmis bir
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$ekil-2. Gallie calisma odasinda

cok 6dual  ve  kariyer nisani ile
onurlandiriimigtir®.

Dr Gallie'yi liderlik 6zelligi cok gliclii biri idi. iki
dinya savasi yasamis birisi olarak uzun sure
ciddi sorunlarla ugrasti ve yogun bir mesleki
yasantisi oldu. Beraber calistigi herkesin yaptigi
isin  6nemli  oldugunu hissettirir  ve
cevresindekilere ekibin parcasi olmanin zevkini
tattirirdi. Cevresindeki meslektaglarinin ve
6grencilerinin sorunlarini sabirla dinler ve
kliniginde bir aile ortaminin olusmasini saglardi.
Cerrahi slrece bir macera olarak yaklasmasi
onu birgok acidan sanat olarak algilamasi
yaraticiligini slrekli destekleyen bir unsur
olmustur. Sporla ilgisi cevresinde fazlasiyla
bilinmektedir. Tip egitimi sirasinda Toronto
Universitesi hokey takiminda oynamig, daha
sonra bes yil bu takimin koglugunu yapmistir.
Ancak orta yastan sonrasinda temel ilgi alani
balikcilik olmusturt>®.
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25 Eylil 1959 yilinda akciger kanserinden
oldukten sonra arkasinda bir es ve (¢
cocuktan baska, kendisine hayran olan ve
minnet duyan onlarca 6grencisini birakmistir.
Cenazesinde “Gallie Clup” Uyesi 52 cerrah en
onde yer almiglardir®.

KAYNAKLAR:

1. F.P.D. In Memoriam William Edward Gallie. J
Bone Joint Surg 1959; 41-B: 848.

2. Gallie WE. professor of surgery, university of
Toronto. Br J Surg 1947; 35: 101-104.

3. Gallie WE. Fractures and Dislocations of
Cervical Spine. Am J Surg 1939; 46: 495-499.

4. Harris RI. William Edward Gallie, 1882-1959:
an appreciation. Can Med Assoc J 1959 ; 81:
766-770

5. http://www.encyclopediecanadienne.ca/index.
cfm?PgNm=TCE&Params=A1ARTA0003138

g 6. http://generalsurgery.utoronto.ca/about/history.
Sekil-3. Gallie kltp girisindeki portresi htm

http://surgery.utoronto.ca/about/history.htm

8. R. I. H.William Edward Gallie. J Bone Joint
Surg 1959; 41-A: 1549-1550.
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STE SORULARI / QUESTIONS OF CME

Asadidaki coktan secmeli sorular, TOTBID TOTEK Yénetim Kurulu tarafindan dergi editérligimiize
yollanan mektup dogultusunda, bundan sonraki tim sayilarda yer alacaktir. Bu sorularin tamami, dergide yer
alan makalelerle ilgili olup, yazarlari tarafindan hazirlanmigtir. Bu sorulara cevap verebilmeniz igin ilgili yayini
okumaniz gereklidir. Coktan sec¢cmeli sorulardan olusan bu testi cevapladiktan sonra, cevaplarinizi
editor@jtss.org veya cutku@ada.net.tr adresine yollayiniz. Dogru sayiniz gizli tutulacak, sonug sadece size

yollanacaktir. En derin saygilarimizia.

1-  Kotil ve arkadaslarinin calismasinda
transartikiiler servikal vida fiksasyonu
yapilan hastalarin en biylik grubu
etiyolojik olarak asagidaki tanilardan
hangisi olustirmaktadir?

a) Ust servikal bolge akut yaralanmalari
b) Alt servikal bolge kiriklar

¢) Romatoid artrit

d) Odontoid malunionlari

e) Servikal timorler

2-  Kotil ve arkadaslarinin calismasinda
transartikiiler servikal vida fiksasyonu
yapilan hastalarda majoér vaskiiler
yaralanma orani kac tespit edilmistir?

a) %0
by %4
c) %10
d %17
e) %24
3- Copuroglu ve arkadaslarinin

calismasinda servikal yaralanma olan
hastalar icinde en fazla ¢ikik saptanan
hangi seviyelerdir?

a) C2-3ve C5-6

b) C2-3ve C6-7
c) C1-2ve C5-6
d) C1-2ve C6-7
e) C3-4 ve C5-6
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Copuroglu ve arkadaslarinin
calismasinda servikal yaralanma olan
hastalar icinde cikiga yol acan en
6nemli etiyolojik faktériin ne oldugu
tespit edilmistir?

a) Trafik kazasi

b) Yuksekten disme

) s kazasi
d) Ev kazasi
)

intihar girigimi

Copuroglu ve arkadaslarinin lomber
bélge icin kullanilabilecek en uzun
vidanin belirlenmesi calismasinda
kullanilan olciimler asagidakilerden
hangisidir?

a) Pars kalhnhgi ve vertebra cisim
yUksekligi

b) Vertebra 6n-arka capi ve pedikul
genigligi

c) Vertebra yuksekligi ve pedikdl
genigligi

d) Vertebra 6n-arka capi ve pedikiller
arasi mesafe

e) Vertebra ylksekligi ve pedikiller arasi
mesafe
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Copuroglu ve arkadaslarinin lomber
bélge icin kullanilabilecek en uzun
vidanin belirlenmesi calismasinda vida
uzunluklarinin 6nceden belirlenmesinin
asagida belirtilen hangi nedenle
gereklidir ?

a) Vaskuler yaralanmalardan kaginmak
icin

b) Noral yaralanmalardan kaginmak icin
c) Vida pozisyon hatalarini énlemek icin

d) Eksik malzeme
girmemek igin
e) Hicbiri

ile operasyona

Civelek ve arkadaslarinin olgu
sunumunda, osteoporotik vertebra
kingindan siiphe edilen gebelerde
teshis icin en giivenli ve dogru yolun ne
oldugu ifade edilmektedir?

a) Direk radyografi

Bilgisayarli tomografi

PET CT

)
¢) Manyetik rezonans gérintuleme
)
) Ultrasonografi

Akesen ve arkadaslarinin sunumunda
yer alan kist hidatit olgusunun tizerinde
durulan en 6nemli bulgusu nedir?

a) Geg tani konmus bir vaka olmasi

O

Ug vertebral seviyeyi birden tutmasi

o O

)

) Cocuk hasta olmasi

) Doérdlncl kez revize ediliyor olmasi
)

D

Tumor zemininde gelismesi

9-

Karadereler ve arkadaslarinin olgu
sunumunda multifokal filum terminale
ependimomlari icin asagidaki hangi
tedavi yéntemi énerilmektedir?

a) lizlem

b) Semptomatik tedavi

c) Steroid enjeksiyonu

d) Enblok eksizyon

e) Sadece 5 cm’den blylk olan kitlelerin
cikartilmasi

Oksipitoservikal fiksasyonda kullanilan
tespit materyalleri ile ilgili olarak
asagidakilerden hangisi dogrudur?

a) Vida yer acilirken BOS gelmesi
halinde bu alana vida konulmaz

b) Oksipital bdlgede 16 mm vidalar
kullaniimasi gereklidir

c) Oksipital kemik kaliligi 5 mm'den azdir

d) Cift plak kullanimi daha fazla populer
olmaktadir

e) Vidalar bikortikal yerlestiriimelidir

JTSS 20(3) SAYISI
STE SORULARI DOGRU CEVAPLARI:
1-a 6-a
2-C 7-b
3-c 8-c
4-c 9-e
5-b 10-e
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DUYURULAR / ANNOUNCEMENTS

Tiirk Omurga Dernegi Eurospine Kurslari Modiil 4 18th IMAST

Omurga Deformiteleri 13-18 July 2011

7-8 Ocak 2011 Copenhagen, Denmark
Adana Ortopedia Hastanesi WWW.SIS.0rg

Adana

Scoliosis Research Society 46th Annual Meeting &

Argospine 2010 Symposium Course

January 27/28th, 2011 14 — 17 September 2011
Paris, Fransa Louisville, KY
AssociationARGOSPINE WWW.Srs.org

25, rue Schweighaeuser

F — 67000 Strasbourg (France)
secretary@argospine.org
http://www.argospine.org
Phone : +33 (0)6 61 51 45 68
Fax : + 33 (0)1 83 42 34 11

CSRS-AP 2nd Annual Meeting of CSRS
April 28-30, 2011
Pusan, Korea

WWW.CSIS.0org

9. Uluslararasi Tiirk Omurga Kongresi
27-30 Nisan 2011 Istanbul

Kongre bilgileri:

Polat Renaissance Hotel Istanbul
www.spinecongress2011.org
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