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TURK OMURGA CERRAHISiIi DERGISI

Tark Omurga Cerrahisi Dergisi, Turk Omurga
Cerrahisi Derneg@i’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 kurulug amaci:

- Omurga cerrahisi ile ugrasan Ortopedi ve Trav-
matoloji uzmanlar ile No&rosirurji uzmanlarini bir
araya getirerek omurga cerrahisi ile ilgili bilgi ve bi-
rikimlerini paylasmalarini saglamak,

- Omurga cerrahisi konusunda calisan hekimle-
rin sayilarini artirmak ve tlkemizde gelismis bir tip
disiplini haline getirmek,

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

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

- Omurga cerrahisi egitiminde standardizasyonu
saglamak,

- Omurga cerrahisi konusundaki bilimsel calig-
malari 6zendirmek ve bu konudaki calismalari ice-
ren dergi ve kitaplar ¢ikarmak,

- Tim bu cabalarla Tldrk omurga cerrahisini ge-
listirmek ve Dinya omurga cerrahisine bu yolla kat-
kilar saglamaktir.

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

Tark Omurga Cerrabhisi Dergisi’nin gegcmisi, Tirk
Omurga Cerrahisi Dernegi ge¢cmisi kadar eskidir.
Dernegin ilk kez izmir Cesme’de diizenledigi kong-
re ile es zamanli olarak ilk 4 sayi yaymnlanmistir. iki
yilda bir dizenlenen uluslararasi kongrelerde sunu-
lan calismalar, dernegin 6zendirmesiyle yazarlari
tarafindan orijinal makale haline getirilmis ve dergi-
de yayinlanmigtir.

Dergi, klinik ve temel arastirma, davetli derleme-
ler ve olgu sunumlari seklindeki Yayin Kurulunun
onayladigi orijinal makaleleri ingilizce veya Tiirkce
olarak yayinlar. Calismalar, en az iki hakem tarafin-
dan degerlendirildikten sonra yayinlanabilir. Yayin
Kurulu, yayini kabul etme, dizeltiimesini isteme ve
yayinlamama hakkina sahiptir. Dergi, her G¢ ayda
bir ¢cikar ve doért 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 edit6-
rin ve yayin kurulunun higbir sorumlulugu yoktur.

Son yillarda artan bilimsel etik ve mediko-legal
sorumluluk bilinci dergimiz i¢in temel esaslari olus-
turur. Bilimsel ¢evrelerin ve toplumun da beklentisi
bu yéndedir. Dergimizde yayinlanan makalelerde,
alintilarin mutlaka kaynak belirtilerek kullaniimasi
zorunlulugu vardir. Dergimiz, hasta haklarina saygi-
I olup, dergide yayinlanan ¢alismalarda hasta onay
formlarinin olmasina 6zen gdsterir ve hastalarin
kimliklerini desifre edecek sekilde isimlerinin kulla-
nilimasina, fotograflarin géz 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 igerigine
karismadigina, yayinlanmasina midahale etmeye-
cegine ve izinsiz baska bir yerde kismen veya ta-
mamen yayinlanmayacagina dair taahh(t ister.

Turk 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 kurulugla sponsorluk
anlasmasi yapmaya yetkilidir. Ancak ilgili kuruluglar,
asla derginin bilimsel icerigine, tasarimina, yayinla-
rin yayinlanma sirasina ve surecine mudahale ede-
mezler.

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




lismalarda hayvan haklarina saygili olunmasi ge-
rektigi inancinda olup, yayinlanan ¢alismalarda bu
prensiplere uyma zorunlulugu getirmigtir.

Son yillarda klinik olarak ilgili bilimsel gelismeler,
cagdas olculer, daha sofistike istatistiksel yaklagim-
lar ve iyi formile edilmig arastirma planlarinin artan
kullanimini ve Ust diizey raporlamay! icermektedir.

Bilimsel yazilar, diger yazilar gibi, yaratici bir su-
reci yansitir, sadece bir eylemi degil. Bir raporun ka-
litesi tasaridaki fikrin ve aragtirmanin yénetilmesinin
kalitesine baglidir. iyi hazirlanmis sorular veya hi-
potezler, tasari ile iligkilidir. lyi hazirlanmig hipotez-
ler tasariyi gosterir ve tasari da hipotezi gbsterir. Bir
raporun etkililigi kisalik ve odak ile ilgilidir. Az nok-
taya dikkat cekmek yazarlarin kritik konulara odak-
lanmasini saglar. Kisalik ve 6zlik tekrardan kagin-
ma (birka¢ istisna hari¢), sade stil ve dizgln
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 agdali ifadeden kaginmasi
gerekmesine ragmen, etkili iletisim saglayan kritik
bilgi cogu kez sorularin (veya hipotezler veya anah-
tar konular) tekrarlanmasi anlamina gelir. Sorular
Ozet, Girig ve Tartisma bélimlerinde belirtilmeli, ve
yanitlar Ozet, Sonuclar ve Tartisma bélimlerinde
yer almalidir.

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




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

\

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

Turk 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 dnemli katkida bulunacak orijinal ¢calismalarin
yayinlanmasi amaciyla dizenlenmistir. Dergi, klinik ve te-
mel arastirma, davetli derlemeler ve olgu sunumlari sek-
lindeki Yayin Kurulunun onayladigi orijinal makaleleri in-
gilizce veya Turkge olarak yayinlar. GCalismalar, en az iki
hakem tarafindan degerlendirildikten sonra yayinlanabilir.
Yayin Kurulu, yayini kabul etme, duzeltiimesini isteme ve
yayinlamama hakkina sahiptir. Dergi, her ¢ ayda bir ¢i-
kar ve dért sayida bir cilt tamamlanir.

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

- Trk omurga cerrahisi dergisine ingilizce 6zet (Sum-
mary) ve ingilizce anahtar kelimeler (Key Words) bélim-
lerine sahip, "Omurga Cerrahisi" ile ilgili:

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

Dergiye ulasan calismanin, baska bir yerde daha 6n-
ce yayinlanmamig (6zet veya 6n rapor disinda) veya ya-
yin icin degerlendirme asamasinda olmamasi gerekir. Ya-
yinda adi gecen her calismacinin, calismaya katiimis ol-
dugu dasunulir. Tim 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, editérler veya yayinciya de-
gil, yazarlara aittir. Bagvuru mektubunda ayrica herhangi
bir ticari kurulustan destek alip almadiklarini da agik¢a
belirmelidirler.

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

Hastalardan yazili izin alinip ve bu belge ¢alismayla
birlikte dergiye yollanmadikga hastalarin taninmamasi
icin gozleri kapatiimali ve fotograflardan isimleri ¢ikartma-
hdir.

- izinler: Yazarlar, ekte yer alan érnekteki gibi (Yayin
Hakki Devri Mektubu) ayri bir yazi halinde, calismanin
daha 6nce baska bir dergide yayinlanmadigini ve deger-
lendirmede olmadigini bildirmeleri gerekir. Yazarlar ayni
zamanda calismalarinin tim yayin haklarini dergimize
devrettiklerini bu yazi ile bildirmelidirler. Yazarlarin, bagka
bir yerde yayinlanmig olan alinti, tablo ve resimlerin kul-
lanilabilmesi icin telif hakki sahibinden (genellikle yayin-
c1) yazih izin almalari 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"
bélimune ihtiyaci vardir. Girig bélimUnin odaklanmig ko-
nulara ve bu konular i¢in bir gerekgeye ihtiyaci vardir. Ya-
zarlar calismalarini diger mevcut materyalden (monogra-
fi, kitap bélumleri) ayirtan benzersiz yaklagimlari okuyu-
cuya sunmalidir. Konular "Girig" bélimunin son paragra-
finda verilmelidir. Bir incelemenin "Girig" bolimu, 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 béltimler nerdeyse her zaman belir-
li incelemeye 6zgudur, fakat tutarli bir sekilde duzenlen-
melidir. Basliklar (ve uygunsa alt bagliklar) paralel yapi iz-
lemeli ve benzer konular yansitmalidir (6rnegin tanisal
kategoriler, metot secimi, cerrahi midahale secimi gibi).
Okuyucu sadece bagliklari g6z énline aldiginda, incele-
menin mantigini anlayacak sekilde agik olmahdir. "Tartis-
ma", gbzden gegirilmig literatirle uyumlu bir bitiin olarak
ve "Girig"te belirtilen yeni konularin kapsaminda birlegti-
rir. Sinirlamalar, verilmig bir calismadakinden ziyade lite-
ratirdekileri yansitmaldir. Bu sinirlamalar, teshisin veya
tedavi sec¢iminin az veya c¢ok belirli degerlendiriimesine
engel olan literatirdeki bosluklarla ilgili olacaktir. Litera-
tirdeki gelismeler kisaca arastiriimalidir. Okuyucu sade-
ce sinirlamalari aragtirarak literatliri perspektife oturtur.
Yazarlar "Tartigma" boélumunu, "Ozet" bélimuniin sonun-
da kisa haliyle verilecek olmasina benzer sekilde 6zet ifa-
deler ile bitirmelidir.

Genel olarak bir inceleme, konuya goére degisiklik
gdstermekle birlikte, belgelere dayali bir makale ile kargi-
lastirildiginda daha genis bir literatiir incelemesine ihtiyag
duyar. Bazi konulara tim bir monografide bile, (6rnegin
osteoporoz) kapsaml sekilde atifta bulunulamaz. Bunun-
la beraber yazarlarin bir incelemenin tim literattri temsil
ettigini, ve bunun blyilk olmasi durumunda ¢ok sayida
referansa ihtiya¢ duyuldugu unutulmamalidir.




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

- Baslik (80 karakter, bogluklar dahil): Ozet béli-
mintn okuyucunun dikkatini gekmesinde énemli oldugu
gibi, bashk da ayni énemi tagimaktadir. Az sayida kisa
kelime ile soru ortaya atan veya soru cevaplayan baglik-
lar, sadece konuyu belirten bagliklardan daha basarili
olacaklardir. Ayrica "Bisfosfonatlar kemik kaybini azaltir"
gibi bagliklar ana mesaji etkili sekilde tasir ve okuyucula-
rin daha cok aklinda kalir.

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

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

Genel olarak bir Ozet bélimii makalenin tamami ta-
mamlandiktan sonra yazilmalidir. Bunun sebebi, yazma
strecinin dislinceyi ve hatta belki de amaci nasil degis-
tirdigi ile iligkilidir. Yazar(lar) ancak verilerin dikkatli géz-
den gecirilmesi ve literatir ile sentezinden sonra etkili bir
Ozet yazabilir.

GuUnimulzde pek ¢ok okuyucu basili materyallerde
aramaktansa, internet bazli veritabanlari araciliiyla tibbi
ve bilimsel bilgiye erigiyor. Erisimin disinda okuyucunun
girisi bagliklar ve 6zetlerden gectigi icin saglam basliklar
ve ozetler okuyucun dikkatini daha etkili sekilde ceker. Bir
okuyucunun tim makaleyi inceleyip incelemeyecegi ¢o-
dunlukla zorlayici bilgi iceren bir 6zete baglidir. Zorlayici
bir Ozet sorulari veya amaglari, metotlari, sonuglari (go-
gunlukla nicel veriler) ve neticeleri igerir. Bunlarin her biri
bir veya iki ifadeyle verilebilir. "Bu raporun acgikladigi ko-
nu ..." gibi ifadeler cok az faydal bilgi verir.

VI

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

- Girig (250 — 750 kelime): Makale konusuyla ilgili ta-
rihsel literatlr bilgisini icermeli, problem ortaya konulma-
Il, calismanin amaci ve problemin ¢6zimi icin yapilanlar
anlatiimaldir.

Giris kismi en kisa bélim oldugu halde belki de en kri-
tik bélimdur. Giris bélima konulan etkili bir bicimde be-
litmeli, bu konular ve sorular icin gerekgeleri formdle et-
melidir. Bununla beraber ¢alismalarin ¢ogu sunlar icin ya-
yinlanir: (1) tamamen yeni buluslan bildirmek igin (nadi-
ren vaka raporlar, fakat bazen temel veya klinik calisma-
lar); (2) daha énceden raporlanan ¢alismalari teyit etmek
icin (6rnegin vaka raporlari, kii¢ik ilk seriler); (3) veriler
ve/veya sonuglar celigkili ise literatirdeki celigkileri tak-
dim etmek veya belirtmek i¢in. Arastirmalar ve diger 6zel
makalelerin disinda bu G¢ amactan bir tanesi genelde Gi-
ris béliminde belirtiimelidir.

ilk paragraf genel konuyu veya problemi sunmali ve
6nemini belirtmelidir, ikinci ve belki Ug¢lUncu bir paragraf
gerekgeleri sunmali, ve bir son paragraf sorulari, hipotez-
leri ve amaglari belirtmelidir. Bazilari gerekgeleri ve hipo-
tezleri formile etmeyi Aristo mantigi (tasimsal model)
olarak disunebilir ve su formu ele alabilir: A, B ve C ise,
D, E ve Fdir. A, B ve C o&ncllleri kabul edilmis olgulari
yansitirken, D, E veya F mantikl ¢ikarimlar veya tahmin-
leri yansitir. Oncdiller en iyi yayinlanmis yayinlardan gikar,
fakat mevcut veri yoksa yayinlanmis gézlemler (tipik nite-
leyici), mantikli iddialar veya fikir birligi kullanilabilir. Bu
Oncdllerin guct agsagi yukar veriler ile gbzlemlerin azalan
sirasinda veya fikre karsi olan iddiadir. D, E veya F man-
tikli sonuglari yansitir. Gézlem siralarini agiklamalar (D,
E veya F) mantikli sekilde takip eder. Bu nedenle hipotez-
leri formlle ederken, deneyleri tasarlayan ve sonuglari
raporlayan arastirmacilar tek bir agiklamaya bagl kalma-
malidir.

Gergekten yeni materyallerin oldugu ender istisnalar-
la birlikte, yazarlar gerekceler 6ne strerken temsili litera-
tire referans vermelidir. Bu gerekgeler yenilik ve sorula-
rin gegcerliligini kurar ve literatiire 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 gecmis metotlarin
tanimini, veya gecmis 6rnek olustururken énemli oldu-
gunda yazarlarin isimlerine ithafi icerir. Alintilarin agikla-
malari uygun gorulirse Tartisma bélimiinde takip edebi-
lir. Bir gerekce hazirlarken, her tirli yeni mudahale belli
sorunlari ¢dzmek icindir. Ornegin, yeni implantlar (kon-
sept olarak yeni degilse) daha dnceki implantlar ile yasa-




nan sorunlari bertaraf etmek icin belirli kriterlere gére ta-
sarlanir. Amag yeni bir tedavinin raporlanmasi ise c¢alig-
manin oncdlleri, agiklanan sorunlari (midmkinse nicel
sikliklarla) icermelidir ve onlara atifta bulunmalidir.

Son paragrafta mantikli olarak éncekilerden baslar ve
calismanin degiskenlerine (bagimh, bagimsiz) gére belir-
tilecek sorular veya hipotezleri agiklamalidir. Galisma de-
giskenlerine gbre dayandiriimayan konular anlaml sekil-
de belirtilemez. Raporun odagi bu sorulara odaklanmay-
la ilgilidir ve rapor literatlrde iyi sekilde agiklanmis cevap-
lari olan sorulardan kaginmalidir (6rnegin idiopatik skol-
yozda en fazla rotasyon olan omur apikal omur mudur?).
Sadece yeni ve aciklanmamis bilgi varsa veriler, belirtil-
mis sorulari cevaplama geregi disinda bildirilmelidir.

- 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 ayrintil olarak be-
lirtilmelidir.

Prensip olarak "Materyal ve Metot"lar ¢alismay! tek-
rarlamak i¢in bagka arastirmaci icin yeterli detaylari iger-
melidir. Uygulamada ise, bu tlr detaylar ne pratiktir ne de
istenir ¢lnkl pek ¢ok metot daha énce daha detayl ola-
rak yayinlanmistir ve ayrica uzun tanimlar okumay:i zor-
lastirir. Bununla beraber, Materyaller ve Metotlar bélimu
tipik olarak en uzun bdlumdur.

Klinik calismalar raporlarken yazarlarin dlkelerinin
kanunlarina ve dizenlemelerine gére etik komitelerinin
veya kurumsal inceleme kurulunun onayini belirtmek zo-
rundadirlar. Uygun yerde bilgisi verilen onay belirtiimeli-
dir. Bu onay "Materyal ve Metot" bélimunin 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-
totlari degistirdiginde bu degisiklikler ilave agiklama ge-
rektirir. Klinik calismalarda 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 ¢alismalar i¢in harcanan ¢aba
ve masraf ile, cogu yayinlanmis klinik calismanin ge¢mi-
se dayali olmasi sasirtici degildir. Bu tur ¢alismalar ¢cok
kez gecmise dayali oldugu icin haksiz yere elestirilir, fa-
kat bu ¢alismanin gecerliligini ve deg@erini ortadan kaldi-
ramaz. Dikkatli bir sekilde hazirlanmis ge¢cmise dayal ¢a-
lismalar mevcut olan bilgilerin cogunu sunar. Bununla be-
raber yazarlar takipte kayip, zorluklar, eksik veri ve gec-

mige dayali ¢alismalarda yaygin olan gesitli fikir formlar
gibi potansiyel problemleri tanimlamahdir.

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 i¢in
kullanildigini belirtmelidir. Tim istatistiksel testler varsa-
yimlar ile iligkilidir, verilerin bu varsayimlari karsilayacagi
aclkca gorulmezse yazarlar ya destekleyici verileri sun-
malidir yada alternatif testler kullanmalidir. Onem seviye-
si secimi kanitlanmalidir. 0,05’lik alfa ve 0,80’lik beta se-
viyesi se¢ilmesi yaygin olmasina ragmen bu seviyeler bir
sekilde istege baghdir ve her zaman uygun degildir. Bir
hata ¢ikariminin ciddi oldugu durumda, klinik veya biyolo-
jik 6nemi degerlendirmek igin ¢alisma tasarisinda farkli
alfa ve beta seviyeleri segilebilir.

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

Sorular veya konulara "Girig" béliminde yeterli sekil-
de odaklanildiysa, "Sonuglar" bdliminin uzun olmasi
gerekmez. Genelde okuyucuyu metotlarin gecerliligine ik-
na etmek i¢in bir veya iki paragrafa ihtiya¢ duyulur, acgik-
¢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"
bélimlndeki her paragrafin sadece ilk cimlesini g6z
Onine aldiginda, yazarin ¢ikarimlarinin mantigi agik ol-
malidir. Tim rakam ve tablolara yapilan parantez ici ithaf-
lar, yazari verilerin yorumunu yazil olarak yapmaya zor-
lar; 6Gnemli olan materyal veriler degil yazarin verileri yo-
rumlamasidir.

Verilerin istatistiksel raporlanmasi ¢zel dikkat gerekti-
rir. Bazi sonuglari vurgulamak igin artar veya azalir (veya
daha fazladir veya daha azdir) ifadeleri ile birlikte ve kar-
silastirmali kisimlardan hemen sonra p (veya bagka ista-
tistik) degerini parantez icinde belitmek daha etkilidir.
Buna ilave olarak, istatistiksel olarak farkli veya énemli 6l-
cude farkl olan kosullardan kaginmak okuyucunun ista-
tistiksel 5nemden bagimsiz olarak istatistiksel degeri bi-
yolojik veya klinik agidan énemli olarak kabul edip etme-
yeceklerine karar verme imkani verir. Felsefe ve stil konu-
su olmasina ragmen, asil p degeri, 6nceden konmus se-
viyelerden daha dusik bir deger belirtmekten daha fazla
bilgi tasir. Ayrica Motulsky’nin dikkat cektigi tzere, "Bir
sonucun ¢arpicl olmadigini okuduysaniz, disinmeye de-
vam edin ... Once, giiven araligina bakin ... ikinci olarak
eger orada olsaydi bir ¢carpici farki bulmak icin ¢alisma-




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

- Tartisma (750-1250 kelime) : Tartisma bdlimu spe-
sifik unsurlar icermelidir: bunun igin problem veya soru-
nun tekrar belirtiimesi, sinirlamalar ve varsayimlarin arag-
tirimasi, literattrdeki bilgiler ile bir kargilagtirma, karsilas-
tirmanin bir sentezi ile sonuca ulagmak gereklidir. Prob-
lem veya sorunun yeniden belirtiimesinin vurgu amaciyla
kisa olmasi gerekmektedir. Bunun sonrasinda varsayim-
larin ve sinirlamalarin verilmelidir. Sinirlamalari aragtir-
madaki basarisizlik, yazarin bilmemesi veya g6z ardi et-
tigini segmesini gosterir, bu da okuru yanls ydnlendirir.
Bu sinirlamalar arastirma sadece kisa olmalidir, fakat
tim elestirel konular tartigiimalidir ve okuyucunun sonug-
lar kafasinda stipheye dusirmemesi saglanmalidir.

Sonrasinda yazarlar verilerini literatirde belirtilen ve-
riler ile kargilastirmali ve/veya karsitliklarini bulmalidir.
Genel olarak bu raporlarin ¢ogu Giris bélimiinde bahse-
dilen gerekgeleri icerecektir. Verilen bir calismanin 6zel-
likleri nedeniyle, veriler ve gozlemler literatiirdekiler ile
karsilastirilabilir olmayabilir, en az egilimleri icermemesi
yaygin degildir. Nicel karsilastirmalar, ¢alismadaki verile-
rin yaklasik deger oldugu konusunda okuyucuyu en etkili
sekilde ikna eder, ve tablolar veya rakamlar bilgiyi etkili
sekilde verir. Mimkiin oldugunda celigkiler belirtiimeli ve
aciklanmaldir; bir ¢eligkinin aciklamasi a¢ik olmadigi za-
man bu da belirtiimelidir. Sadece makaledeki verilere da-
yali olan sonuglar nadiren kesindir ¢lnki literatir 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 literatiirdekiler
ile sentezlemelidir. Hicbir elestirel veri gézden kagmama-
hdir, clnkl karsit veri bir gortsu etkili sekilde curttebilir.
Yani nihai sonuglar sadece sunduklari yeni veriler ile de-
gil ayrica literatirdekiler ile de uyumlu olmalidir.

- Cikarimlar : Calisma sonucunda yazarlarin vardigi
yargilar ve 6neriler kisaca belirtiimelidir. Bu bélimde c¢a-
lismada elde edilen bilimsel verilere dayanmayan tahmin
ve kisisel fikirleri iceren ciimlelere yer verilmemelidir.

- Kaynaklar : Kaynaklarin bilimsel indekslerde bulu-
nabilir olmasina dikkat edilmelidir. Kisisel gériisme 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
gbrmus ve sabit elektronik kaynaklardan elde edilmelidir.

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

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

Dergiden Makale:

1. Berk H, Akcali 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 icinde
gecis siralarina gére numaralandirilmalidir. Her bir tablo,
ayri bir sayfada verilerek tablo basligr ve agiklamal yazi-
si eklenmelidir. "Tablolar", yazinin igine Sikigtirlmamali,
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
muimkuinse 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", yazilh sekilde tanimla-
masi zor olacak olan bilgiyi yogun sekilde sunarlar. Metin-
de kisa ve 6z olarak tarif edilen materyal tablo ve rakam-
lar ile anlatimamalidir. Ornegin klinik calismalar gcogu
kez sonuclari yorumlamada énemli olmalarina ragmen
makalede ortaya konan sorular igin kritik olmayan de-
mografik veriler igin tamamlayici tablolar igerir. Iyi odak-
lanmig calismalar "Girig" bélimunde belirtilen her soru ve
hipotez icin sadece bir veya iki tablo veya rakamlar icerir.
ilave materyaller beklenmeyen sonuglar icin kullanilabilir.

iyi yapilandinimis "Tablolar", kendiliginden acik-
layicidir ve sadece bir bagliga ihtiya¢ duyar. Her situn
birimlerle birlikte bir baglik icerir. Fakat rakamlarin sem-
bollerin anlamlarini da icerecek sekilde bazi aciklamalara
ihtiyaci olabilir. Gerekli veri aciklamalarina ek olarak
rakam gostergeleri ortaya konan sorular gergevesinde
ana noktalari icermelidir; agiklamalar tam cimleler olarak
yazilmahdir. Okuyucu "Girig" bdlimUnun son paragrafin-
da sorulari okuyabilmelidir, sonra "Sonuglar" bolimuniin
her paragrafinin ilk ciimlesinde ve rakam agiklamalarinda
yanitlari bulabilmelidir.

- Resim ve Sekiller: Tum figirler, metin icinde
sirasiyla numaralandiriimalidir. Her resim/sekil in ar-
kasinda, Uzerinde numarasini, Ust kenarini gésteren ok
isaretini ve ilk yazarin adini iceren bir etiket bulunmalidir.
Siyah-beyaz baskilar, parlak kagit Uzerinde olmalidir
(9x13 cm). Resim/sekil Gizerindeki yazinin harf karakteri,
figlr kuculince okunakli olacak sekilde biylUk olmalidir.
Profesyonel olmayan, daktilo karakterleri kabul edilmez.

Resim/sekil agiklamalari, referanslardan sonra, ayri bir
kagida yaziimahdir. Dergi, yazinin deg@erini 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 calismalar
icin resimler jpeg ve tiff formatinda olmali, 300 dpi Ustin-
de rezollisyona sahip olmalidir. Resimler numaralandiril-
mali, mutlaka yazi icinde site edilmelidir.

- Stil: Yazi sablonu, "American Medical Association
Manual of Style (9th edition)" verilerine gére bigimlen-
dirilir. Stedman’s Medical Dictionary (27th edition) ve
Merriam Webster’s Collegiate Dictionary (10th edition),
standart referanslar olarak kullanilmalidir. ilag ve ter-
apotik ajanlar, kabul edilen jenerik ve kimyasal isimlerine
gbre yazilmal ve kisaltma kullaniimamalidir. Kod numa-
ralar, 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 igin yazida adi gecen her
ilac veya cihazin imalatgisinin isim ve yeri belirtiimelidir.
Olgiim birimleri icin metrik sistem, 1s1 8lgimdi iin Celsius
kullaniimalidir. Geleneksel birimlerden ¢ok Standart bir-
imlerin kullaniimasina dikkat edilmelidir.

Kisaltmalar, yazida ilk kullanildigi yerde, her tablo ve
her figirde tanimlanmalidir. Bir firma ismi bildirilecekse,
imalatginin 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 ulagila-
bilir) veya diger standart kaynaklara bagvurulabilir.

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

- Pratik ipuglari :

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

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

3- Ozet bslimiinde referans ve istatistiksel degerler-
den kacininiz.

4- Geg¢migse dayal Ornek kurma haricinde alinti
yapilan yazarlarin isimlerini kullanmaktan kagininiz.
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Bunun yerine makale veya makalelerde belgelenen
konuyu belirtiniz ve altyaziyla alinti veriniz.

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

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

7- Giris boéliminden Tartisma bélimine kadar
dizenli olarak kelimeleri sayiniz.

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

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

2- Baglik sayfasinda bir Delil Dizeyi belirtiniz. Dizey
ne kadar yuksek olursa o kadar iyi olur.

3- Hasta popdlasyonlari, okuyucunun cesitli egilim
formlarini arastirmasi icin yeterli sekilde tanimlanmamig-
tir,

4- Calisma sinirlamalari Tartisma béluminde bulun-
mamigtir.

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:
Tirk Omurga Cerrahisi Dergisi
Sayin Editor,

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

Adi gecen yazarlar calismayi tasarladilar (parantez
icinde uygun yazarlarin 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 iginde uygun
yazarlarin bas isimlerini yaziniz).

Tum yazarlarin bu metnin igeriklerini ve son halini
gdérdagunu ve onayladigini ve ¢galismanin bagka 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 ¢alismanin herhangi bir kismini destekleyen
ticari kurum ile bir s6zlesme veya anlagsma imzalamis ola-
bilecegini belirtmesini istedigini anlyoruz. Ayrica bu bil-
ginin, calisma incelenirken gizli tutulacagini ve yazimsal
karari etkilemeyecegini, fakat ¢calisma yayinlanmak izere
kabul edilirse calismada bir ifsaat agiklamasi yer ala-
cagini kabul ediyoruz. Agsagidaki agiklamalari, benim ve
diger yazarlarin calismayla ilgili olarak ticari ilgisi
olmadigini belirtmek amaciyla sectik.

U 1) Tum yazarlar ¢alisma igin toplanmig tiim veya
bir kisim verilerin yayimini sinirlayacak veya her hangi bir
sebepten yayimi geciktirecek sekilde, bu ¢alismayla ilgili
olarak ticari bir anlagma imzalamadigini beyan ederler.

U 2) Yazarlardan biri veya birkagi (isimleri) bu calig-
mayla ilgili ticari bir anlasma imzaladigini, ancak bu an-
lagmalarin ticari kurumun verilere sahip olma veya kont-
rol etme ve gdzden gegirme ve degistirmesine misaade
etmeyecegini ve yayimlanmasini geciktirmeyecegini ve-
ya 6nleyemeyecegini taahh(t ederiz.

U 3) Yazarlardan biri veya birkagi (parantez icinde
uygun yazarlarin isimlerini yaziniz) bu calismayla ilgili ti-
cari bir anlasma imzaladigini ve bu anlagmalarin ticari ku-
rumun verilere sahip olma veya kontrol etme ve gdzden
gecirme ve degistirme hakkina sahip oldugunu bildiririz
ve fakat yayimlanmasini geciktirmeyecegini ve nleyece-
gini taahhat ederiz

Saygilarimla,
Yazigsmadan sorumlu yazar




Yazarlik Sorumlulugu, Finanssal ifsa,
ve Telif Hakki Transferi

METIN BASLIGI:

YAZISMAY| YURUTEN YAZAR:
YAZISMA ADRESI:

TELEFON / FAKS NUMARALARI:

Her yazar asagidaki agiklamayi okumali ve imzala-
malidir; eger gerekliyse bu belgeyi fotokopi ile cogaltmali
ve orijinal imzalari icin 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 anlagsmaya girmek igin tam yetkisinin
oldugunu garanti eder. Ne bu calisma ne de benzer bir
calisma yayinlanmigtir. Ayrica bu yayinin degerlendirme-
si altindayken baska bir yerde yayinlanmak Uzere de
gonderilmemistir ve génderilmeyecektir.

YAZAR SORUMLULUGU: Her yazar, galismanin
yayin sorumlulugunu almak Gzere, duslnsel icerige, ver-
ilerin analizi ve calismanin yazilmasinda yeterli 6lctde
yer aldiini dogrular. Her biri galismanin 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 baskalarinin haklarini
ihlal etmedigini garanti eder. Telif hakkina tabi ¢calismalar-
dan alintilar (metin, rakamlar, tablolar veya sekiller)
dahilse, sunumdan &énce yazarlar tarafindan yazih bir
yayin verilir, ve orijinal yayina kredi uygun sekilde
alindilanir. Her yazar calismayi takdim etmeden &nce,
isimleri veya fotograflari ¢calismanin bir pargasi olarak
kullanilan hastalardan yazili ibralarini aldigini garanti
eder. Yayin Kurulu bu yazili ibralarin kopyalarini isterse
yazarlar bunlari sunmalidir.

TELIF HAKKININ TRANSFERI

YAZARLARIN KENDi CALISMALARI: Tiirk 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 tim telif hakkini Tirk Omurga Cerrabhisi
Dergisi’ne transfer eder, devreder ve nakleder. Eger Turk
Omurga Cerrahisi Dergisi herhangi bir sebepten dolayi,
bir yazarin ¢alismaya takdimini yayinlamamaya karar
verirse, yazismayi ylrGten yazara kararini bildiren notu
hemen gdénderir, bu anlagsma feshedilir, ne yazar ne de
Tark Omurga Cerrahisi Dergisi baska sorumluluk veya
yukumldluk 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 GALISMALAR: Eger bu calis-
ma bir baska kisi veya kurum tarafindan komisyon-
landiriimigsa, veya bir ¢calisanin gérevinin parcasi olarak
yazildiysa, komisyon kurumunun yetkili bir temsilcisi veya
calisan kisi de kurumdaki unvanini belirterek bu formu
imzalamaldir.

FINANSAL iFSA: Her yazar, ayr 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 diizenlemeleri, vs) olmadigini
dogrular. Calismay! destekleyen tiim fon temin kaynaklari
ve yazarlarin tim kurumsal veya tiizel baglar calismada
bir dipnotta verilir.

KURUMSAL INCELEME KURULU / HAYVAN
GOZETiIM KOMITESI ONAYI: Her yazar kendi kurumu-
nun, hayvan veya insan i¢ceren her tirll inceleme igin pro-
tokoll kabul ettigini ve tim deneylerin etik ve insani
arastirma ilkelerine uygun olarak ydrataldagund dogru-
lar.

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

1) istatistiksel 6nemlilik testleri yapilan, vakalarin ran-
domize segcildigi, ¢ift kér kontrol gruplarinin yer aldig
deneysel ¢alismalar

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

3) Ardil olgular igcin énceden secilmis kriterlerle ista-
tistiksel dnemlilik testleri yapilan, evrensel (altin standart)
referanslarla mukayese edilen ileriye dénlk klinik calis-
malar

4) Diizey — | calismalarin iki veya daha fazlasinin ve-
rilerini, 6nceden belirlenen ydntemlerle ve istatistiki ola-
rak dnemlilik testleri yapilarak karsilastirilan sistematik
inceleme (meta analiz) calismalari

5) Cok merkezli, randomize prospektif calismalar

DUZEY -lI.

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

2) Randomizasyon yapilmayan tim Duzey-l calis-
malar

3) Randomize retrospektif klinik ¢alismalar

4) Duzey-1l ¢galismalarin meta- analizi

DUZEY- III.

1) Randomizasyon yapilmayan dlzey-ll ¢alismalar
(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 dnemlilik ve-
rileri yapilmayan vaka serileri

DUZEY - V.
1) Uzman goriusi

2) Bir c¢alisma hakkinda kisisel deneyimlerin
aktarildigi bilimsel dayanagdi olmaksizin bildiren géris
yazilari

TABLO-2. KLiNIK ALANLAR

Makale
Anatomi
Temel Bilimler
Biyomekanik
Deformite
Skolyoz
Adolesan idiopatik
Kifoz
Konjenital
Dejeneratif
Tanisal ydntemler
Epidemioloji
Fizik Tedavi
Fonksiyon
Halk saghgi
Literatur gbzden gecgirme
Meta-Analiz
is saghg
Sonuglar
Tedavi
Konservatif tedavi
Primer tedavi
Yagsam kalitesi
Tedavi etkinligi
Pediatrik
Rehabilitasyon
Cerrahi
Klinik cerrahi
Disk cerrahisi
Nérosirurji
Rekonstriksiyon cerrahisi
gorintileme rehberliginde
cerrahi endoskopi
Bagarisiz omurga cerrahisi
Mikrocerrahi
BT yardimiyla
Minimal invazif
Goruntileme
Radyoloji
MRI
BT
Flzyon
Flzyon kafesleri
Enstrimantasyon
Pedikdl vidasi
Fiksasyon
Agri
Kronik agr
Bel agrisi
Postoperatif agri
Agn olgulu
Boyun agrisi
Diskojenik agri
Néroloji
Norofizyoloji
Norolojik muayene
Noérokimya
Noéropatoloji
Kognitif néroloji
Noéromuskiler omurga
hastaliklari

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

Torasik omurga
Torakolomber omurga

Lomber omurga
Lumbosakral bileske

Psikoloji

Sinir
Sinir koku
Siyatik

Enjeksiyon
Epidural

Diger Hastalik

Metabolik kemik hastaliklari

Epilepsi
Lupus
Kanser
Parkinson
Tuberkiloz
Romatoloji
Artrit
Osteoporoz
Kemik
Kemik dansitesi
Kemik biyomekanigi
Kemik rejenerasyonu
Kemik grefti
Greft Grinleri
Kirik
Disk
Disk dejenerasyonu
Herniye disk
Disk patolojisi
Disk replasmani
Artifisial disk
IDET
Travma
Spinal kord
Spinal kord yaralanmasi
Klinik egilimler
Randomize c¢alismalar
Biyoloji
Biyokimya
Molekuler biyoloji
Tumor
Genetik
Stenoz
Enfeksiyon
Non-Operatif Tedavi
Hareket Analizi
Fizik Tedavi
Maniplasyon
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

Ill- 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, ¢) 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.nlm.nih.gov/tsd/serials/lji.html".

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

Journal article:

1. Berk H, Akgali 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 —ll.

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

2) All Level-I 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 Ill 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,

2010 yihnin 2. sayisina ulasmanin mutlulugunu duyuyoruz. 2010 yilinin tim meslektaslarim ve ailelerine, tim Tirk
Omurga Cerrahi ailesine, tlkemize huzur, barig ve mutluluk getirmesini diliyoruz.

Bu sayida 4 adet orijinal ¢alisma mevcuttur. Bunlardan ilki Turk nifusundaki lomber bdlge pedikil kalinhklarini
arastiran ve glivenli vida secimi konusundaki radyolojik bir calismadir. ikinci makale Schuerman kifozu cerrahi tedavi-
sinde kullanilan segmenter pedikiiler vida sistemi sonuglarini bizlere sunuyor. Uclincii calisma servikal bélgede uygu-
lanan disk protezlerinin klinik sonuglarini iceren bir calismadir. Dérdiinct ve son makale, fizik tedavi uygulamalari ile
ilgili olup, manyetik alanin bel agrilari Gzerindeki etkisini arastiran bir ¢calismadir. Hepsinin tim okurlarimizin ilgisini
cekeceginden eminiz.

Bu sayida lomber bélgede kullanilan muz tipi kafeslerin spinal kanala kayarak yarattigi sorun ve ¢ézimu konu-
sunda bir olgu sunumu bulunuyor.

Bu sayida, Omurga Cerrahisinin Onciileri béliimiinde, Dr. Cem Capuroglu’nun II. Beyazid Kiilliyesi ve bu killiyede
omurga cerrahisi konusunda Serafeddin Sabuncuoglu tarafindan kaleme alinan yazmalar hakkinda ilgi ¢ekici bir yazi-
sI yer almaktadir.

Bu sayida, idiopatik skolyoz etiyolojisindeki son gelismeleri iceren ayrintili bir derleme bulunmaktadir. Ayrica, Dr.
Suat Erol Celik’in hazirladi§i ve omurga cerrahi sirasinda 6zellikle kdk yaralanmasi komplikasyonlarindan korunmak
icin bizlere yol gosterecek, kék anomalileri hakkinda ayrintili bir derleme bulunmaktadir.

Son li¢ sayida, 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 belirtil-
digi gibi cutku@ada.net.tr veya admin@jtss.org.tr adreslerine yollanmasi gerekmektedir. Yollanan cevaplar, TOTBID
TOTEK bilinyesinde gbrev yapan konuyla ilgili sekreteryaya tarafimizdan yollanacaktir.

Sevgili meslektaslarim, bir suredir buyik emek ve c¢aba ile sUrdirdigimiz dergimiz, 2009 yilinda “Turk Tip
Dizini"ne girmisti. Ocak ayinda yapilan toplantida dergimizin 2010yili icinde dizinde kalmasina karar verilmistir. Onii-
muzdeki yil katkilarinizla dergimizin SCI expended kapsamina alinmasi konusunda inancimiz tamdir. Bu vesile ile kat-
kida bulunan tim meslektaslarima tesekkir ediyor, en derin saygilarimi sunuyoruz.

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

PEDICLE WALL THICKNESS OF THE LUMBAR SPINE AND ITS
IMPORTANCE IN THE LUMBAR SPINE INSTRUMENTATION PROCEDURES:
A RADIOANATOMICAL STUDY

LOMBER OMURGANIN I?ED/KL:_]L VIDA ENSTRUMANTASYONUNDA PEDIKUL
DUVARININ KALINLIGININ ONEMI: RADYOLOJIK ANATOMI CALISMASI

KADIR KOTIL*, AHMET SENGOZ*

ABSTRACT:

Purpose: The pedicle anatomy is the most
important point during lumbar pedicle screw
fixation. The pedicle measurements provide
the spine surgeon additional useful information
in order to place safer and stronger pedicle
screws. Although several studies of pedicle
anatomy have been published, pedicle wall
thickness has not been studied before such as
radiologic anatomy in Turkish people.

Methods: In this radio-anatomical study, we
aimed to measure the medial and lateral
cortical walls of each lumbar pedicle to obtain
quantitative data and to demonstrate if there
are any differences between lateral and medial
pedicle walls. A total of 500 pedicle in 50
patients (mean age: 45.2) were measured from
L1 to L5 by computed tomography (CT)
scanning. We investigated and measured both
lateral and medial aspects of pedicle walls by
thin-section CT.

Results: In all levels, the medial wall of the
pedicle was found to be thicker than lateral wall
(p<0.001).

Conclusion: Medial pedicle wall is thicker
than lateral wall in the lumbar pedicles in the
Turkish population. The medial wall should not
purchase to preserve the nerve root. It is also
important to preserve the integrity of this wall
for biomechanical stability.

Key words: lumbar spine, pedicle wall
thicknesses, pedicle screw

Level of Evidence: Retrospective clinical
study, Level Il

*) Istanbul Educational and Research Hospital, Department of Neurosurgery, Istanbul - Turkey

Corresponding Address: Bagdat Caddesi, Hasan Ali Yiicel Sokak, Senil Apartmani, 34/14, Ciftehavuzlar 34728 Istanbul

Phone: +90 (212) 530 60 38
Fax: +90 (212) 529 44 60
E-mail: kadirkotil@gmail.com
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OZET:

Amacg: Lomber pedikiler vida ile
fiksasyonunda pedikil anatomisi gok 6nemlidir.
Gucli ve emniyetli pedikil vidalamasi icin
pedikdl dlgtimi 6nemli bilgi vermektedir. Birgok
pedikil anatomisi ile ilgili ¢calisma olmasina
ragmen Tirk nlfusunda bugline kadar
yapilmig bir radyolojik anatomi ¢alismasi
yoktur.

Gere¢ ve yéntem: Bu radioanatomik
calismada, her lomber vertebranin i¢ ve dis
pedikidl  duvarinin  kalinliklari  dlgllerek
arasindaki  kalinhk  farkinin  dlgilmesi
amaclanmigtir. Toplam 50 hastanin (ortalama
yas 45.2) L1-L5 arasi 500 pedikdliinin lateral
ve medial duvarlari ince kesit tomografi ile
Olgtlerek incelenmisgtir.
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Sonug: Tim L1-L5 vertebralarda medial
duvar, lateral duvardan daha kalin bulunmustur
(p<0.001).

Tartisma: Turk toplumunda lomber pedikdil
medial duvar kalinligi laterale gére daha kalin
bulunmustur. Pedikiliin medial duvari sinir
kéklerinin korunmasi icin feda edilmemelidir.
Biyomekanik stabilite igcin bu duvarin bitdanligd
ayrica énemlidir.

Anahtar Kelimeler: Lomber omurga,
pedikdl duvar kalinligi, pedikdl vidasi

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

There is still considerable controversy
regarding the benefits of the pedicle screw
fixation of the spine surgery “ . However, the
pedicle screw has become popular
instruments in treating spinal deformity and
diseases . If pedicle screws are to be
inserted, the detailed anatomy of the pedicles
is needed to be known in detail. Many articles
were published about thoracic and lumbar
pedicle morphometric analysis ©*519.

A discrepancy between pedicle width and
screw diameter can lead to an expansion or
even fracture of the pedicle wall @',
Penetration and breaking of the pedicle walls
by pedicle screw may result in disastrous
consequences such as biomechanical
insufficiency because the pedicles of the
lumbar spine are the strongest part of the
vertebrae. The pedicles are intimately related
to the neural elements which are particularly
susceptible to injury by violation of the medial,
inferior and lateral cortex. Thus nerve roots
and dura can be injured by pedicle screws ©.

The literature has been presented both
anatomical and biomechanical studies about
pedicle internal structure especially of the
thoracic spine @®"°2 The description of the
lumbar pedicle usually includes information
about pedicle height and width, and
orientation of the pedicle axis in the transverse
and sagittal planes, but the investigation of
pedicle walls thicknesses in the lumbar
vertebra is not reported before. The purpose
of this study was to quantify the internal
architecture of the medial and lateral pedicle
wall thicknesses in the lumbar spine.

MATERIAL AND METHODS:

A total of 500 pedicles in 50 patients were
measured from first to fifth lumbar vertebrae in
the Turkish population. The mean age was
45.2 years (range, 36-51), with a male/female
ratio of 25/25. We investigated each pedicle
with three dimensionals computed
tomography (3D-CT). First, 2 mm axial images
were taken from the whole pedicles (Figures-
1.a and b). The mid pedicle section was
determined by using the section with median
number from these images and this image
was also controlled to have the widest pedicle
diameter. Pedicle diameters, medial wall and
lateral wall of the pedicles were measured
from the screen by a blinded radiologist. The
measurements were repeated three times by
same radiologist. The images were kept
digitally and re-measured by another
independent radiologist. The means and
standard deviations for each thickness were
evaluated. Medial and lateral wall thickness
was compared. Right and left sides were also
compared. The following parameters were
taken as mentioned: medial and lateral wall
thickness of the right side (RM and RL,
respectively), medial and lateral wall thickness
of the left side (LM and LL, respectively). All
these measurements were taken in
millimeters. To compare another side which
was lateral wall or cortex, we calculated the
medial and lateral wall thickness as a
percentage of either the pedicle thickness.
This may be an advantage that the medial wall
has close approximated to the spinal nerve.
Thus medial wall should not purchase to
preserve the nerve root.
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Figure-1. a.-b. Axial CT show the pedicles, the medial pedicle cortical walls are more thicker than their

lateral walls.

Statistical analysis was performed by using
the student-t test for determining statistical
significant difference between males and
females. To compare the results between the
left and right pedicles, as well as between the
different anatomic wall thicknesses, two tailed
t test with significance set at a 95 %
confidence level was used. The demographic
properties of the patients in each group was
evaluated and the results were analyzed by
Kruskal-Wallis test, which revealed no
significant differences (p>0.05). Therefore
sampling bias was limited to minimum.
Friedman test was used for statistical analysis
of the difference between men and women.

RESULTS:

All ten pedicles of the one patient were
calculated from L1 to L5. A total of 50
vertebrae with 500 pedicles of 50 patients
were investigated with axial and coronal CT
(Figures-2.a and b). There was significant
difference between the medial wall and the
lateral wall of the lumbar vertebra both in men
and in women (p<0.001 for both). The results
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are shown in Table-1. The average accuracy
or standard deviation was 0.1764 mm
(0.12822-0.2523 mm). There were no
statistically significant differences by means of
the age, sex and weight. There was no
significant difference between man and
women (Table-2). There was no difference
between two observers, thus average results
were used. The medial wall was thicker than
the lateral wall (Table-3). The mean thickness
of lateral walls of the pedicle was found to be
most at L5 level (1.5076 mm), and the mean
thickness of medial walls of the pedicle was
found to be most at L5 level (1.96626 mm) in
both males and females.

DISCUSSION:

The thickness of the pedicle wall in the
lumbar vertebrae is very important to insert
safe and strong pedicle screws. The pedicle
measurements provide the spine surgeon
additional useful information in order to place
correct screw insertion during posterior lumbar
pedicle instrumentation.
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Figure-2. a. Axial pedicle CT and b. Coronal CT were showing the both left and right pedicles, medial wall

is thicker than the lateral wall.

Table - 1. Group statistics is demonstrated for the both women and men

Wall side Number Mean Standart deviation Standart error mean
Lateral 500 1.5076 0.205296 0.009181
Medial 500 1.9626 0.18489 0.008269

Table - 2. All Group Statistics is demonstrated for the both women and men.

All groups Number Mean Standart. Deviation Standart. Error Mean
men Lateral wall 250 1,4612 0,12822 0,008109

Medial wall 250 1,9732 0,176426 0,011158
Group Statistics

Grup N Mean Standart. Deviation Standart. Error Mean
women Lateral wall 250 1,554 0,252386 0,015962

Medial wall 250 1,9508 0,192686 0,012187
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Table - 3. The all pedicle walls thickness is demonstrated in the lumbar spine region.

Level Medial wall thickness Medial wall thickness Lateral wall Lateral wall
Right (MR) Left (ML) Thickness Thickness P
Right (LR) Left (LL)

L1 1.96 1.97 1.46 1.50 0.001
L2 1.86 1.97 1.35 1.45 0.001
L3 1.85 1.99 1.45 1.48 0.001
L4 1.78 21 1.56 1.52 0.001
L5 21 2.2 1.61 1.43 0.001

There are limited studies documented
about anatomic structures of the pedicle walls
of the lumbar spine. Mitra et al. reported
measurements of the lumbar and thoracic
peduncles in the Indian population © 9.
Although several studies of pedicle anatomy
have been published, pedicle wall thickness
has not been studied before and very limited
quantitative data is exist in which the
thickness of medial and lateral walls of pedicle
were determined.

In this study, we present quantitative
information about the wall thickness of the
pedicle, which is especially important for
pedicle screw fixation in the lumbar spine.
Since the medial wall is significantly thicker, it
is important to preserve the biomechanical
stability of the medial wall and to avoid nerve
root damage which has close approximated to
medial wall. Misplaced pedicle screws may
lead to instability or neurologic problems.
Since neurological problems are only
described with screws perforating the pedicle
medially by at least 4 mm, this question has
great relevance concerning the definition of
pedicle disposition 4.

The pedicle screw needs to fit precisely into
the pedicle diameter, because mismatched
screw size may perforate the medial or lateral
cortex or even may fracture the pedicle. A
discrepancy between pedicle width and screw
diameter can lead to an expansion or even
fracture of the pedicle wall “'. Sjostrom et al.
investigated that the width increased in 65 %
of the pedicles, and in 29 % there was even a
fracture of the lateral pedicle wall *®. The
complications associated with oversized
pedicle screw are dural tears, leakage of
cerebrospinal fluid and injuries to nerve roots
from the medial wall ™, Thus, an insertion of
the pedicle screw of the medial wall of the
pedicle may be dangerous. Regardless of the
different external dimensions, the cortical
thickness of the lateral wall was significantly
thinner then medial wall, as previously
described Kothe et al. for the thoracic region
®., This article is unique about wall thickness of
the pedicle, but describes the thoracic
vertebrae. This first study which compares
medial and lateral walls of the thoracic
pedicles is well correlated with the present
study. Thus medial vertebral wall is thicker
than lateral vertebra in the thoracolumbar
region.
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It is a common clinical finding that most of 3.
the pedicle fractures related to pedicle screws
occur at the lateral wall of the pedicle . In an
in vitro study, Misenheimer at al. inserted
screws of the different diameters into thoracic
and lumbar pedicles ©. With increasing screw
diameter, they found changes on the pedicle
structure. Although there were as many lateral
cutouts as there were medial, indicating that 5.
the entrance points for the screws were in the
center of the pedicle, they saw 72 % pedicle
fractures laterally and only 28 % medially. This
could be explained by our findings which show
that the medial wall is thicker than lateral wall.

This fact should be considered by the 7
surgeon, particularly when a screw is inserted

in a pedicle that is only slightly larger than the
screw diameter.

The medial wall of the pedicle must be
preserved during screw placement into the
pedicle to avoid nerve root or dural damage
and to preserve biomechanical stability. Aswe g
measure pedicle diameters in  our
preoperative preparation in clinics,

measurement of the both medial and lateral 10.

pedicle walls by CT is an accurate method.
However, a biomechanical study or
investigation in the future should focus on as a

1.
wall thickness of the pedicle.
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ORIGINAL ARTICLE / ORJINAL CALISMA

RESULTS OF POSTERIOR-ONLY ALL PEDICLE SCREW
INSTRUMENTATION IN THE SURGICAL TREATMENT OF SCHEUERMANN’S
KYPHOSIS

SCHEUERMANN KIFOZU’NUN CERRAHI TEDAVISINDE SADECE
POSTERIOR PEDIKUL VIDALARI ILE IMPLANTASYONUN SONUCLARI

Onat UZUMCUGIL*, Yunus ATICI**, Kaddafi DUYMUS**,
Ali V.OZLUK***, Erhan SUKUR**, Mustafa CANIKLIOGLU****

ABSTRACT:

The aim of this retrospective study was to
evaluate our clinical and radiographical results
with the posterior-only all pedicle screw
instrumentation in the surgical treatment of
Scheuermann’s Kyphosis. Sixteen patients
who underwent posterior-only all pedicle
screw instrumented spine fusion in our
institute were selected and the clinical and
radiographical data of them were analyzed
retrospectively. The mean follow-up period
was 47,5 months. The mean preoperative
thoracic kyphosis was 80.4°. The final
kyphosis correction rate was 43.3 %

respectively. There was a spontaneous
reduction in lumbar lordosis up to 26.5 %. One
hemothorax case which was managed with
tube drainnage and one proximal junctional
kyphosis which did not affect the clinical
outcome were the only complications noted.
Posterior-only all pedicle screw
instrumentation is a safe and effective
modality of treatment in the surgical
management of Scheuermann’s Kyphosis.

Key words: Scheurmann’s Kyphosis,
pedicle screw, instrumentation

Level of Evidence: Retrospective clinical
trial, Level Il
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OZET:

Bu geriye déniik c¢alismanin amaci,
Scheuermann kifozu nedeniyle sadece
posterior  yaklasimla  pedikil  vidalari
kullandigimiz  implantasyonun klinik ve
radyolojik  sonuglarini  degerlendirmektir.
Klinigimizde ameliyat edilmis 16 hastanin
klinik ve radyolojik incelemeleri yapilmistir.
Ortalama takip sdresi 47.5 aydir. Ortalama
ameliyat éncesi torakal kifoz 80.4° iken son
takipteki dizeltme orani ortalama % 43.3
olarak tespit edilmistir. Lomber lordozda %
26.5’e varan spontan dtizelme tespit edilmisgtir.

Komplikasyon olarak bir hastada tiip drenaj ile
iyilesen hemotoraks ve bir hastada klinik
sonucu etkilemeyen proksimal kavsak kifozu
saptanmistir. Sadece posterior yaklagsimla
pedikdil vidalari ile implantasyon
Scheuermann kifozunun cerrahi tedavisinde
gtivenli ve etkili bir tedavi yéntemidir.

Anahtar kelimeler: Scheuermann kifozu,
pedikil vidasi, enstriimentasyon

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

Scheuermann’s Kyphosis (SK) is an
idiopathic condition of the spine, which is
usually seen in adolescents representing
hyperkyphosis of the thoracic spine ©. It is the
most common cause of severe thoracic
kyphosis in adolescence %. In the immature
adolescent, conservative treatment such as
bracing or casting can be tried for moderate
curves "', For severe curves or pain over the
deformity in adults surgical management
takes place instead of conservative therapy.

Operative treatment for SK has traditionally
been apical anterior release and fusion
followed by posterior spinal fusion . In 1975,
Bradford et al. ® reported their first experience
with the posterior spine arthrodesis using
Harrington instrumentation in 22 patients
having hyperkyphosis due to SK and they
mentioned an extraordinary high incidence of
complications, but to date, popularization of
pedicle screw instrumentation in the thoracic
spine favored the posterior only spinal
arthrodesis in the surgical treatment of SK 3%

Table - 1. Patient demographics.

rsn - Additionally there are many reports in
the literature supporting combined surgery for
circumferential fusion especially in the
correction of severe and rigid curves in adults
Wlth SK (2,8,10,14-16,18).

In this retrospective study, we aimed to
evaluate our clinical and radiographical results
with the posterior only all pedicle screw
instrumentation in the surgical treatment of
SK.

PATIENTS AND METHODS:

Between 2002 and 2008, patients who
were treated surgically for thoracic
hyperkyphosis (thoracic Cobb > 60° and pain)
due to SK in our institute were reviewed.
Sixteen patients (3 females, 13 males) who
underwent posterior only all pedicle screw
instrumented spine fusion were selected and
the clinical and radiographical data of them
were analyzed retrospectively. Mean age of
the patients was 18.1 (range 14-25 years).
Patient demographics are given in Table-1.

patient gender age level apex blood loss follow-up
(units) (months)
S.G. male 21 T3-L1 T(T9) 3 63
G.l. male 16 T1-L2 TL(T10) 2 39
M.Z. male 22 T3-L4 T(T9) 9 28
D.K. female 24 T2-L2 T(T9) 3 70
B.S. female 18 T4-L1 T(T9) 3 66
P.G. female 14 T3-L1 T(T8) 4 62
M.K. male 19 T2-L3 T(T9) 4 22
M.E. male 17 T3-L4 TL(T11) 5 58
FK. male 25 To-L2 T(T7) 5 40
E.E. male 14 T1-T12 T(T7) 4 66
S.B. male 17 T3-L1 T(T8) 4 65
E.O. male 17 T2-L1 T(T8) 4 65
AK. male 15 T3-L2 T(T9) 4 62
M.A. male 16 T4-L4 TL(T11) 5 17
B.I. male 17 T3-L1 T(T7) 4 18
c.z. male 17 T2-L3 T(T9) 5 19
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The retrospective clinical data consisted of;
SRS-30 questionnaires of the patient
interviews and the complications in the
perioperative and postoperative period noted.
Pain, self image, functional activity, mental
health and satisfaction with management were
the components of the SRS-30 questionnaire.
Loss of blood during the procedures was also
reported.

The radiographical data consisted of Cobb
angle measurements of preoperative,
postoperative and final follow-up thoracic

Figure-1.
years old adolescent with Scheuermann’s
Kyphosis.

Lateral standing x-ray of a 17

kyphosis. On the lateral standing digital
radiographs, global sagittal balance was
measured as the distance from the C7 plumb
line to the perpendicular line drawn from the
superior posterior endplate of S1 vertebral
body (sagittal sacral vertical line-SSVL). If the
C7 plumb line fell behind SSVL, global sagittal
balance was negative. If the C7 plumb line fell
in front of SSVL, global sagittal balance was
positive. Lumbar lordosis was measured from
the lower endplate of T12 to the upper
endplate of S1 (Figure-1,2).

Figure-2. Preoperative photograph of the same
patient.
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All of the operations were performed under
general anesthesia in a prone patient position
using posterior midline incision on a
radiolucent operating table. Pedicle screws
were used bilaterally at all levels of
instrumentation. Proximal end point was set to
be the vertebra where thoracic kyphosis
changed in to cervical lordosis. The distal end
of the instrumentation was generally stopped
above the first lordotic disc to avoid sagittal
decompensation. All pedicle screws were
inserted by free-hand technique and they
were confirmed by intra-operative fluoroscopy.
Inferior facetectomies were performed at the
levels two above and two below the apical
segment. Rods were cantilevered from

3308 AM

BETET AM

Figure-3. Follow-up lateral view of the same patient
with some degree of proximal junctional kyphosis.
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proximal screw engagement to distal fixation
point for reduction. Gentle segmental
compression maneuvers were performed for
each level in order to correct the spinal
deformity posteriorly (Figure-3). Local bone
autograft and allograft spongious chips were
used after decortication for posterior spine
arthrodesis. After surgery, none of the patients
was immobilized in a brace. After one night in
the intensive care-unit they were initially
engaged in a supervised rehabilitation
program in the department and were let to
stand-walk on the next postoperative 2-3 days
(Figure-4). The apical vertebrae of kyphosis
and the instrumented levels are given in
Table-1.

Figure-4. Follow-up photograph of the same patient
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The retrospective data of radiographical
parameters were analyzed using SPSS for
Windows 11.5.0 software package (6 Sep.
2002, LEAD Technologies Inc.). For the
comparison of; preoperative-postoperative-
follow-up thoracic kyphosis and Iumbar
lordosis Pillai’'s Trace test was used via
general linear models in repeated measures
method. p values smaller than 0.05 were
accepted as being statistically significant.

RESULTS:

The mean follow-up period was 47.5
months (range 17-70 months). The average
loss of blood was 1700 cc (range 800-3600
cc) respectively. The mean SRS-30
questionnaire value was 3.74 (range 3.1-4.4)
SRS-30 assessment of the patients are given
in Table-2.

The mean preoperative thoracic kyphosis
was 80.4° (range 66°-90°). In the
postoperative period the mean thoracic
kyphosis was corrected to 42.4° (range 26°-
56°) as statistically significant (p<0.01). Then
in the final follow-up period it was reduced to
45.7° (range 31°-56°) which was still
significant when compared with the
preoperative kyphosis (p<0.01). The final
kyphosis correction rate was 43.3 %
respectively (Table-3).

The mean preoperative lumbar lordosis
was 52.2° (range 38°-72°). In the
postoperative period the mean lumbar lordosis
was spontaneously reduced to 36.7° (range
24°-50°) as statistically significant (p<0.01).
Then in the final follow-up period it was
measured as 38.4° (range 24°-50°) which was
still significant when compared with the

preoperative lordosis (p<0.01), but the

Table - 2. SRS-30 assesment.

Patient Functional Activity Pain Self image Mental health Satisfaction Mean Score

with management

G.I. 4 4,3 3,5 4 3,3 3,9
M.A. 2,6 3,7 3,4 3,6 3,3 3,3

B.l. 3,1 2,8 2,9 3 43 3,1
M.K. 2 3,6 3,9 2,8 33 3,2

FK. 3,4 2,3 3,7 2,8 4,7 3,3
M.Z. 4,4 4,3 3,7 4,6 4,7 4,2
c.z 3,6 3,3 3,7 3,8 4,3 3,7
S.G. 34 2,3 3,7 2,8 4,7 33
D.K. 2,6 3,7 3,4 3,6 3,3 3,3
B.S. 3,9 4,5 4,2 4,5 4,8 4,3
P.G. 4,8 4,2 3,8 3,7 4,5 4,2
M.E. 4,2 4,8 41 4,7 4,3 4,4
E.G. 3,8 41 4 3,8 4,2 4

S.B. 3,6 3,8 3,9 4,1 4,2 3,9
E.O. 4,1 3,9 4 3,7 4,1 3,9
AK. 34 3,6 3,9 4 3,9 3,8
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Table - 3. Radiographical parameters (pre-op: preoperative, post-op: postoperative)

pre-op post-op follow-up pre-op post-op follow-up balance

kyphosis kyphosis kyphosis lordosis lordosis lordosis cm(pre/post)
80° 40° 49° 50° 34° 46° (+)3/0
70° 44° 50° 60° 43° 45° (-)3/0
90° 50° 53° 70° 50° 50° (+)6/(+)1
79° 26° 32° 38° 28° 33° (-)1/0
66° 40° 45° 50° 40° 40° (-)2/0
70° 26° 31° 51° 34° 37° 0/(-)2
90° 45° 45° 48° 30° 30° (+)3/0
77° 40° 40° 50° 35° 39° (-)2/0
70° 47° 50° 50° 43° 41° (-)3/0
90° 44° 52° 72° 48° 50° (+H)1/(-)1
80° 30° 38° 44° 30° 30° (+)1/0
88° 48° 48° 44° 30° 30° (-)2/0
80° 50° 52° 48° 40° 41° (-)1/0
90° 40° 42° 55° 33° 33° (-)6/(+)3
87° 56° 56° 50° 45° 46° (+)2/(-)2
80° 46° 48° 55° 24° 24° (+)2/0

difference between postoperative and follow- gastrointestinal obstruction was seen

up lordosis was not significant (p:0.145) The
final lordosis correction rate was 26.5%
respectively (Table-3).

According to the global sagittal balance
assessment the mean preoperative value was
-1.25 mm and at the final follow-up it was
measured as -0.6 mm. Eleven of 16 patients
were in a total sagittal balance at the final
follow-up (Table-3).

There was one hemothorax case which
was managed with tube drainage and one
proximal junctional kyphosis which did not
affect the clinical outcome. There was no
failure of implantation such as screw pull-out,
bending or rod breakage. No definitive
pseudoarthrosis was experienced. All of the
patients were neurologically intact at the final
follow-up. No deaths, infection,

throughout the patients.

DISCUSSION:

In the current study, the clinical and
radiographical results of posterior-only all
screw spinal fusion in the surgical
management of SK were reported at a mean
follow-up period of 47,5 months. The final
kyphosis correction rate was 43.3 %
respectively. Eleven of 16 patients (69 %)
were totally balanced sagittal at the end of the
follow-up period.

Based on above findings, the extend of
posterior instrumentation in the surgical
treatment of SK is a paramount issue for a
satisfactory clinical outcome. In the study of
Arlet et al. @, it was stated as the whole Cobb
angle should be fused without hypercorrection
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and stopped distally above the first lordotic
disc to avoid sagittal decompensation.
According to Cho et al. “ inclusion of the distal
end vertebra and the first lordotic disc beyond
the transitional zone in distal fusion for
thoracic hyperkyphosis did not always work
due to the presence of a distal junctional
breakdown. They also recommended that the
distal end of a fusion for thoracic kyphosis
should include the sagittal stable vertebra
which is defined as the most proximal lumbar
vertebral body touched by the vertical line
from the posterosuperior corner of sacrumi.
In the current study, the distal end-point of
posterior instrumentation was set to be the
proximal vertebral body above the first lordotic
disc and no sagittal decompensation was
achieved at the end, but there was one case
having proximal junctional kyphosis even all
Cobb angle was included in the fusion mass.
In the study of Jansen et al. ©, determinations
of significant correlations between kyphosis
and lordosis in SK was performed and they
concluded that surgical correction of thoracic
hyperkyphosis had given a predictable
spontaneous decrease of lumbar lordosis
mainly in the upper segment of lumbar region.
Accordingly there was a spontaneous
reduction in lumbar lordosis up to 26.5 % in
the current study.

Smith-Peterson,  Chevron, posterior
subtraction or inferior facetectomies are
recommended in the literature for the apical
posterior release of kyphosis "*'” and we used
inferior facetectomies at two above and two
below the apical vertebra of the kyphosis in
order to maintain a good reduction of the
deformity under segmental compression.

Since the novel article of Bradford et al. ©
3-column fixation of the spine is possible now

via modern transpedicular multisegmental
posterior instrumentation. In the literature
there are several reports displaying superior
results with the posterior-only treatment in the
surgical treatment of SK. (135713 |n the study
of Koptan et al. ™ single-staged all pedicle
screws technique was compared with two-
staged anterior release and posterior hybrid
instrumentation in the surgical treatment of
SK and it was concluded that the use of all
pedicle screws technique allowed a rigid
anchor for posterior correction of the deformity
with less operating time, blood loss and
hospital stay without the need for anterior
release. In a study from Portugal ®, posterior
segmental instrumentation was performed in
38 patients with SK using a dynamic system
without sublaminar fixation and the mean
initial 68° of kyphosis was corrected to 43° at
5 year follow-up. Accordingly Geck et al.6
reported excellent correction and minimal loss
of reduction via thoracic pedicle screw
posterior instrumentation.

On the other hand, there exist a number of
studies from the literature favoring combined
surgery for correction of hyperkyphosis due to
SK. @810141618 |n the study of Atici et al. @, they
used combined surgery for the correction of
kyphosis deformity due to trauma and SK and
they reported no positive sagittal balance
during follow-up. In the study of Herrera-Soto
et al. ©® combined video-assisted
thoracoscopic surgery release and posterior
spinal fusion was advocated for the treatment
of the more severe and rigid curves.
Papagelopoulos et al. " also recommended
combined anterior and posterior spine
arthrodesis for rigid and more severe kyphosis
deformities but other than SK. There was also
a death case due to superior mesenteric
artery syndrome in the same series. Poolman
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et al. ™ evaluated the combined REFERANCES:

spondylodesis for SK in a prospective study 1-
and reported relatively fair outcome in the
presence of a late deterioration of correction in

the sagittal plane due to removal of posterior
instrumentation. In the current study no
implant removals were performed in any of the
patients.
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SHORT TERM RESULTS OF CERVICAL DISC PROSTHESES
SERVIKAL DISK PROTEZI KISA DONEM SONUCLARI
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SUMMARY:

The classical applied therapy for cervical
spondylosis and symptomatic radiculopathy is
anterior decompression (AD) and interbody
fusion (IF). Cervical arthroplasty with total disc
prosthesis (TDP) after AD is a treatment
suggested as an alternative to anterior cervical
fusion. We have retrospectively evaluated the
clinical and radiological outcomes of 51
consecutive patients whom we have treated
with 562 TDP due to neck pains and
radiculopathy. 34 patients (28 female, 6 male)
were followed up for an average of 25.76
months (12 — 36 months). The clinical and
radiological success we have achieved in our
study support our decision to head towards
dynamic stabilization. The necessity of support
for our series through the results of long term
randomized studies is still valid.

Key Words: Cervical spine,
treatment, cervical disc prosthesis,

Level of evidence: Retrospective clinical
study, Level Il

surgical

OZET:

Servikal spondilozun ve semptomatik
radiktlopatinin klasik olarak uygulanan tedavisi
anterior dekompresyon (AD) ve omurga
cisimler arasi flizyondur (IF). Anterior
dekompresyon (AD) sonrasi total disk
proteziyle (TDP) servikal artroplasti, anterior
servikal flizyona alternatif olarak éne sdirtilen
bir tedavidir. Boyun agrisi ve radiktlopati
nedeniyle  AD  sonrasinda 52 TDP
uyguladigimiz birbirini izleyen 51 hastanin
klinik ve radyolojik sonuclarini geriye dénik
olarak degerlendirdik. 34 hasta (28 kadin, 6
erkek) ortalama 25.76 ay izlendi (12-36 ay).
Bizim calismamizda elde ettigimiz klinik ve
radyolojik basari dinamik stabilizasyona
ybnelme kararimizi destekler niteliktedir.
Serimizin uzun dénem randomize calismalarin
sonuglari ile desteklenmesi halen gerekliligini
strdiirmektedir.

Anahtar Kelimeler: Servikal vertebra,
cerrahi tedavi, flizyon, servikal disk protezi.
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INTRODUCTION:

The classical applied therapy for cervical
spondylosis and symptomatic radiculopathy is
anterior decompression (AD) and interbody
fusion (IF) “49. Cervical arthroplasty with total
disc prosthesis (TDP) after AD is a treatment
suggested as an alternative to anterior
cervical fusion. Cervical disc arthroplasty is a
relatively new technology in retaining the level
of motion at the treated level in vertebra
surgery ®.

The primary purpose of this treatment is the
achievement of segmental motion after the
treatment of the local pathology. The
secondary purpose is to protect normal
mobility at the adjacent level and to prevent
degeneration in the adjacent segment after
surgery 4,

Currently, the universal demand for a better
solution beyond arthrodesis in the treatment of
symptomatic cervical radiculopathy is
increasing. It is asserted that TDP is
advantageous in regaining the patient’s
mobility and in protecting the segmental
anatomy and functionality as well as
successfully treating radicular symptoms. In
this study, we have targeted evaluating
patients whom we have treated with disc
prostheses. In this study, we have investigated
patient satisfaction, progress of pain
complaints and the changes in time of spine
mobility during the period of observation.

MATERIALS AND METHOD:

We have retrospectively evaluated the
clinical and radiological outcomes of 51
consecutive patients whom we have treated
with 52 TDP due to neck pains and
radiculopathy.

In conformity with the permission granted
by the hospital ethical committee, the files
were taken out of the archives and studied.
The physical examination findings, Oswestry
and Visual Analog Scale (VAS) informations,
pre-surgery two-way direct graphs and
cervical magnetic resonance analyses of all
patients were available in their files. 34
patients that responded positively to the call
sent out to all patients and with a minimal
follow up one year period were included in the
study. None of the patients included in the
study had any condition contraindicative of
cervical disc prosthesis such as ankylosing
spondylitis, rheumatoid arthritis, ossification in
the posterior longitudinal ligament or diffuse
idiopathic skeletal hyperosteosis, insulin
dependent diabetes mellitus, prior spinal
infections, chronic use of steroids, metal
allergies, morbid obesity, or pregnancy before
surgery.

Age, pre-surgery complaints, localization of
the disorder, severity of symptoms, performed
surgery and implanted prosthesis were
recorded in the file information.

The patients were asked about their
complaints during the follow-up controls and
detailed physical examinations were repeated.
Pre- and post-operative pain inquiry was
standardized using VAS and Oswestry clinical
evaluation forms. The improvement in the
scores was evaluated statistically by using
Mann-Whitney U test.

Besides the subjective evaluations of the
patients, their neurological conditions were
examined and the range of movement in the
implantation area was evaluated with standard
lateral graphs taken at maximal flexion and
extension (Fig.-1, 2).
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Figure-1. Standard AP and lateral direct graphs taken in the 31st month after surgery of patient N.G. showing
the TDP applied at the C5-C6 level.

Figure-2. The neck movement range of the patient N.G. seen in the graphs taken in maximal extension and
flexion.

149




Turk Omurga Cerrahisi Dergisi

Surgical Technique:

The disc space was accessed through a
right anterolateral approach in all cases. After
the anterior longitudinal ligament was
sectioned with a scalpel, discectomy was
performed with a pituitary rongeur. The
posterior longitudinal ligament was opened
confirming that the herniated material was
noncontained. No technical difficulties were
encountered during insertion of the prosthesis.
Inserting the prosthesis added 10 minutes to
the duration of the operative procedure.

All cases were operated on by the same
surgeon with the same technique by applying
anterior cervical microdiscectomy. The same
prosthesis (Manifacturer Neuro France) was
used for all patients.

RESULTS:

34 patients (28 female, 6 male) were
followed up for an average of 25.76 months
(12 — 36 months). The average age of the
patients at the time of the surgery was 42.79
(29 — 54). While TDP was applied at one level
in all patients, the implant was at C4-C5 in 1
patient, C5-C6 in 27 patients, and C6-C7 in 6
patients. 91.3 % of the patients expressed
satisfaction after the surgery. Pre-operative
average VAS scores of the patients was 9.26
(7-10) and average VAS scores during the
follow-ups were 2.45 (0-8). There was
significant improvement in the VAS scores of
the patients compared to pre-operative values
(p<0,05). Pre-operative average Oswestry
scala of the patients was 33,23 (12-46) and
the follow-up average Oswestry scala of the
patients was 7.67 (1-17). There was
significant improvement in comparison to pre-
operative values also (p<0,05). No

neurological deficits were observed in any of
the patients. Implant survival was 100 %.
None of these showed any osteolysis or
loosening. Measurements showed an average
joint movement range (flexion/extension) of
7.2 degrees and a front-to-back translation
range of 0.8 mm.

After the operation, surface tissue
infections developed in two of the patients.
Those patients were cured with medical
treatment. The BOS fistula that developed in
one patient was cured by medical treatment.

No major neurological or vascular
complications developed in any of the
patients.

DISCUSSION:

The cervical disc prosthesis has several
advantages over fusion. Firstly, less soft tissue
dissection is carried out and the esophagus is
retracted less. Secondly, with arthroplasty,
there is less load and tension on adjacent
cervical vertebra levels. Intradiscal pressures
in cases where arthroplasty has been applied
and cases that have never been operated are
similar. Thirdly, in wide series there are higher
rates of reoperation after cervical arthrodesis
in comparison to arthroplasty due to adjacent
segment problems. Fourthly, while successful
treatment outcomes decrease with an
increase in the number of involved segments
in arthrodesis, this rate remains fixed in
arthroplasty ©. Furthermore, it takes a shorter
time for patients to return to their normal lives
when TDP is applied.

TDP indications were the presence of
symptomatic cervical disc disorder (hernia
nucleus pulposus, spondylosis or loss of height
in the discs) between C3-T1 diagnosed by one
or two level imaging methods, receiving no
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response to conservative treatment for six
weeks or longer, and being between the ages
of 20- 70 ™,

For decades, the golden standard
treatment for radiculopathy or myelopathy
caused by cervical spondylosis had been AD
and IF @9, However, the two most significant
problems with this treatment are the
segmental mobility loss and increased risk of
degeneration in the adjacent segment. In a
study, Hilibrand, et al., have determined the
adjacent segment morbidity development risk
in patients that have had cervical anterior
decompression and fusion to be 2.9 % per
year ®. This causes, in comparison to TDP,
increased need for reoperation. In the study
by Nabhan, et al., of a total of 33 patients with
cervical disc hernia and an average age of 45,
17 were treated with arthroplasty with Pro-
Disc ¢ and 16 with ADIF. They have found
significantly higher mobility in the patients
treated with TDP in evaluations carried out at
the 3rd, 6th, 12th and 24th weeks after the
operation. Furthermore, an increase in
pressure in the disc is observed after fusion ©.
In a study by Chang, et al., while the pressure
inside the disc after arthroplasty was close to
the pressure before the operation, they have
determined an increase in facet joint force
after arthroplasty ©. In a multi-center study by
Sasso et al., 115 patients were divided into
two groups and one group treated with fusion
and the other group with arthroplasty using
Bryan disc prostheses, and the disc
prostheses was found more advantageous
after a follow-up of 24 months. Another study
comparing TDP and AD-IF reports no
significant difference in short term results 9.
In this study, conducted by Peng-Fei, et al.,
24 patients with cervical disc disorders at the
C5-6 level were separated into two groups,

and fusion was applied to one group and disc
prostheses to the other. The two groups were
evaluated by comparing effectiveness,
stability and the segmental mobility in the
cervical vertebras. No statistical differences
were determined in relation to clinical
effectiveness and movement range. Although
the follow-up period was short (17 months),
they have reported that they found no
superiority in the patients who had been
treated with disc prostheses ©. However,
these findings conflict with literature.

In our series, we have only been able to
reach 34 patients for a follow-up. In the
measurements of the patients with dynamic x-
ray, the range of motion (ROM)
(flexion/extension) was found to be 7.2
degrees, front-to-back translation 0.8mm. In
the study evaluating the cervical kinematics
after fusion and disc prostheses by Sasso, et
al., average ROM was found to be 6.7
degrees after two years in the prosthesis
group 12. Nabhan, et al., found a front-to-back
translation of 0.67 mm in the 24th month after
prosthesis implantation ©. The measurement
results of our patients are compatible with
literature, when the difference in the implants
used and the number of patients is taken into
consideration. Kim, et al., have investigated
the effects of the cervical disc prosthesis on
maintaining the sagittal alignment of the
functional spinal unit and the overall sagittal
balance of the cervical spine. In the study, all
patients were implanted with Bryan cervical
disc prostheses “. Clinical results are very
encouraging for the Bryan cervical disc. They
determined that the mobility of the functional
spinal unit was preserved and the general
sagittal balance of the cervical spine was
maintained with the Bryan disc prosthesis ®.
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Pickett, et al., investigated the
complications in the patients they treated with
Bryan prostheses. They implanted 96 disc
prostheses in 74 patients, and reported 6.2 %
complications at one level during the
operation. Later complications were,
heterotrophic ossification in two patients,
migration in one patient, revision in one
patient due to serious segmental kyphosis,
and insufficient extension in one patient.
Segmental mobility was maintained in 96 % of
the patients “". These complications were not
observed in our series. Surface infections
were observed in two of our patients, and BOS
fistula in one other. However, the number of
cases in the mentioned study is higher, and it
is known that the application of the Bryan
prosthesis is more difficult ©.

The successful results of the studies that
have been carried out and the early results of
the randomized prospective studies have
outcomes supporting TDP treatment. The
simplified endplate preparation of the recently
manufactured prostheses has reduced
surgery time and per operative morbidity.

The clinical and radiological success we
have achieved in our study support our
decision to head towards dynamic
stabilization. However, the retrospective
nature of our study, not having evaluated the
adjacent segment degeneration in every
patient by postoperative magnetic resonance
investigation, and not having been able to do
regular follow-ups of the patients in order to
study the changes in segment mobility through
time are the weak points of our study.

In spite of all that, we believe that this is a
successful treatment choice when the
preservation of mobility and height, the

attainment of patient satisfaction and the
neurological improvement are considered.
The necessity of support for our series
through the results of long term randomized
studies is still valid.
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ETKINLIGININ DEGERLENDIRILMESI
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OZET:
Gegmig bilgiler: Kronik bel agrisi, 45 yas
altindaki  poptlasyonda birinci  siradaki

maluliyet nedenidir. Egzersizin ve gunlik
pratikte kullanilan bircok elektroterapi ajaninin
analjezik ve tedavi edici etkinlikleri konusunda
¢cok sayida arastirma mevcuttur. Manyetik alan
tedavisinin kronik agrili durumlarda analjezik
etki bagta olmak tizere olumlu etkisi oldugu
yoéninde calismalar mevcuttur.

Calismanin amaci: Manyetik alan tedavisini
ele alan bircok arastirmada kér olmayan ve
hasta aliminin randomizasyon ile
gerceklestiriimedigi calisma modelleri
kullanilmigtir. Bu ¢alismada ise manyetik alan
tedavisinin kronik bel agrisi lzerine olan
etkilerinin ¢ift kér randomize bir ¢alisma modeli
ile incelenmesi planlanmigtir.

Materyal-metot: Cift kér ve randomize
plasebo (sham) kontrolli olarak ydirttilen
arastirmaya kronik bel agrisi olan 19 géndilli
dahil edilmigtir. Géndilliilere manyetik yatak
lizerinde sirtiistl yatar pozisyonda, toplam 15
seans olacak sekilde glinliik 30 dakika sdreyle
20 mikrotesla manyetik alan uygulamasi
yapilmigtir. Kontrol grubunu olugturan kronik
bel agrili olgular ise manyetik alan

— o~ o~ —~

*

olusturulmadan 30 dakika sureyle yatak
lizerinde sirt dstd  yatirilmistir  (plasebo
uygulama). Her iki gruba da kronik bel agrisina
yoénelik gézetim altinda egzersiz programi
uygulanmigtir. Tedavi 6ncesi ve tedavi sonrasi
muayene bulgulari, Oswestry dizabilite indeksi
(ODI), gérsel agri skalasi (VAS), Rolland-
Morris skoru (RMS), lomber schober skorlari
degerlendirilmistir.

Sonuglar: Plasebo uygulama yapilan grupta
uygulama sonrasi yalnizca VAS degerlerinde
anlamlihik sinirinda azalma gézlenirken,
manyetik alan tedavisi alan grupta ise RMS ve
ODI degerlerinde baglangica gére anlamli
azalma saptanmigtir. Tedavi sonrasinda
baslangic degerlerine gére degisim ylzdeleri
iki grup igcin karsilastirildiginda farklilik
gbzlenmemistir.

Cikarimlar: Manyetik alan tedavisi kronik
agrili olgularda agrinin tedavisinde her ne
kadar yeterince etkin olmasa da glinliik yasam
aktivitelerini de ele alan islevsel dlgeklerde
anlaml diizelmeye neden olmaktadir.

Anahtar kelimeler: Manyetik alan tedavisi,
kronik bel agrisi, egzersiz
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SUMMARY:

Background Data: Chronic low back pain is
the most disabling condition under 45 years of
age. There have been several studies on the
effectiveness and analgesic potency of
exercises and electrotherapy modalities which
are commonly used in daily practice.

Purpose: Previous studies with magnetic
field therapy showed favorable results in
patients with chronic pain. However, many of
these studies were non-blinded and non-
randomized. Therefore, we aimed to
investigate the effectiveness of magnetic field
therapy in a double-blinded randomized
manner.

Material-methods: 19 volunteered patients
with chronic low back pain were enrolled in the
study. The patients were randomized and
assessed in a double-blinded manner. The
therapy group received magnetic field therapy
with a daily treatment program of 20 microTesla
for 30 minutes per day for 15 days. The
subjects in the control group were at rest in a
supine position on the mattress pad without
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magnetic field for 30 minutes per day for a
placebo (sham) application. Both groups
received a supervised exercise program for the
chronic low back pain. Clinical findings and
scores of Oswestry disability index (ODI),
visual analogue scale (VAS), Rolland-Morris
questionnaire (RMQ) and lumbar schober were
assessed before and after the treatment
period.

Results: VAS scores were significantly lower
in the placebo group while the RMS and ODI
scores were significantly lower in the magnetic
field therapy group. Percentage change from
baseline values were similar for both groups.

Conclusion: Although the magnetic field
therapy did not show an analgesic effect in
patients with chronic low back pain, we
observed significant improvement in functional
assessment tools which primarily evaluate the
activities of daily life.

Key words: Magnetic field therapy, chronic
low back pain, exercise

Level of evidence: Clinical prospective
study, Level Il
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GIiRIS:

Bel agrilari yaygin olmalari nedeniyle kas-
iskelet sistemi agrilari icinde dénemli bir yer
tutmaktadir. En sik kargilasilan ve is kaybina
en fazla neden olan hastaliklardandir %',
islevsellikte kayip ve yasam kalitesindeki
azalmayla birlikte kigiyi etkiledigi gibi, is kaybi
ve ekonomik kayiplara bagli olarak toplumu da
etkiler. Bel agrilarinin cogu mekanik kdkenlidir.
Bel agrisi deneyimi geciren insanlarin ancak
% 5'i tibbi Oneriye gereksinim duyar ve
bunlarin ¢cogu konservatif tedaviye iyi cevap
verir. Cok azi kroniklesir .

Kronik bel agrisi
populasyonda birinci
nedenidir ©™. Kigileri
oldukca kisitlayan kronik bel agrisi,
geleneksel tedavi yontemlerine direng
gobsterir. Kronik bel agrisinda tedavinin temel
ilkeleri agryr kontrol etmek, azaltmak,
fonksiyonel aktiviteleri artirmak, dizabiliteyi
azaltmak, siklikla hastalikla birlikte olan
psikopatolojileri es zamanh olarak tedavi
etmek, hastayi egitmek seklinde 6zetlenebilir
©, Cok disiplinli bir yaklasima gereksinim
vardir. Bu yaklagimlar arasinda en o6nde
fiziksel tip ve rehabilitasyon uygulamalari
gelmektedir. Sicak veya soguk uygulamalar,
transkutandz elektriksel néronal stimilasyon
(TENS), interferansiyel akim gibi elektroterapi
ybntemleri, postlr, kuvvetlendirme ve germe
egzersizleri, traksiyon tedavide en c¢ok
kullanilan fiziksel tip ve rehabilitasyon
uygulamalaridir . Son zamanlarda kullanimi
giderek artan manyetik alan tedavisinin kronik
agnl durumlarda analjezik etki basta olmak
Uzere olumlu etkisi oldugu yéninde calismalar
mevcuttur. Manyetik alan tedavisi, kas-iskelet
sistemi hastaliklari, kemik onarimi, kiriklar,
konjenital pseudoartroz, osteotomiler,

45 vyas altindaki
siradaki maluliyet
islevsel bakimdan

osteoporoz, romatoid artrit, osteoartrit, rotator
mansgon sorunlari, spinal fizyonlar, pelvik agri,
sinir hasarlari, endokrin oftalmopati, multiple
skleroz, psikiyatrik hastaliklar ve malign bazi
hastaliklarda kullaniimistir *”. Bu ¢alismada,
manyetik alan tedavisinin kronik bel agrilari
Uzerine olan etkisinin incelemesi
planlanmisgtir.

YONTEM VE GEREGLER:

Hastalarin Secimi:

Calismamiza poliklinige bagvuran 6 aydan
uzun suredir bel agrisi sikayeti olan 55 génulli
hasta dahil edilmigtir. Ancak basta norolojik
defisit ve analjezik kullanimi olmak Uzere
cesitli dislama kriterlerimiz nedeniyle 36 hasta
calisma digsinda birakilmistir. Calismaya
devam edilen 19 gbnulli hastanin 12’si kadin
7’si erkekti. Calisma &ncesi Yerel Etik Kurul
Bagkanhgr’na basvurularak etik onay
ahnmistir. Calismaya katilmayi kabul eden
hastalara, c¢alismaya katilmadan Once
arastirma ve uygulanacak tedavi hakkinda
bilgi verilerek aydinlatilmis onam formu
imzalattiriimigtir. Manyetik alan
uygulamasinin kontrendike oldugu (kalp pili,
metal ortez vb.) durumlarin olmasi, bel
agrisiyla birlikte énemli dizeyde norolojik
defisit (motor, duyu, refleks kaybi) varligi, 20
yasin altinda veya 70 yasin Ustinde olma
arastirmadan diglanma kriterleri olarak
belirlenmistir. Ayrica, hastalarin basvuru
déneminde ya da sonrasinda analjezik ilag
kullanmiyor olmasina ve son 6 ay icerinde
fiziksel tip modaliteleri ile tedavi edilmemis
olmalarina dikkat edildi.
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Arastirma Modeli ve Tedavi Uygulamasi:

Arastirma, tedavi Oncesi ve sonrasi
degerlendirmeyi yapan doktor ile tedaviyi
uygulayan fizyoterapistin kér oldugu, cift kor,
randomize, plasebo kontrolli  olarak
yuratalmagtar. Hastalar bir bilgisayar programi
yardimi ile randomize olarak iki gruba
ayrilmiglardir. Arastirma grubunda yer alan
gondllulere manyetik yatak Uzerinde sirtistu
yatar pozisyonda, toplam 15 seans olacak
sekilde gunluk 30 dakika sureyle 20 mikrotesla
manyetik alan uygulamasi yapilmistir. Kontrol
grubunu olusturan kronik bel agrili olgular ise
manyetik alan olusturulmadan 30 dakika
sureyle yatak Uzerinde sirt Usta yatinimigtir
(plasebo uygulama). Her iki gruba da kronik
bel agrisina ydénelik gézetim altinda postir,
germe ve glclendirme egzersizlerini iceren
tedavi programi uygulanmistir. Tedavi 6ncesi
ve tedavi sonrasi muayene bulgulari,
Oswestry dizabilite indeksi, gorsel agri skalasi
(VAS), Rolland-Morris skoru (RMS), lomber
schober skorlari degerlendirilmigtir.

Istatistiksel Analiz:

Arastirmamizda elde edilen degerler
“SPSS 11.0 for windows” programina girilerek
degerlendirilmistir. Tanimlayici istatistik olarak
her iki grup icin aritmetik ortalama ve standart
sapmalar hesaplanmistir. Hasta sayilarinin az
olmasi nedeniyle diger verilerin

Elde edilen veriler arasindaki iliski duzeyleri
Spearman testi ile incelenmisgtir.

SONUGLAR:

Yas ortalamalan 42,4 (20-68) olan, 12
kadin 7 erkek olmak Gzere 19 hasta ¢alismaya
dahil edilmis ve hastalar iki gruba ayriimistir.
iki grup arasindaki hastalarin yaglari ve
baslangic muayene bulgulari ydéninden
farklihk olmadigi belirlenmigtir (Tablo-1).
Arastirmaya katilan hastalardan plasebo
uygulama yapilan grupta uygulama sonrasi
yalnizca VAS degerlerinde anlamh azalma
gb6zlenirken (0,042), manyetik alan tedavisi
alan grupta ise RMS ve ODIi degerlerinde
baslangica gére anlamli azalma saptanmigtir
(sirasiyla p=0,008 ve 0,036) (Tablo-2). Ayrica,
manyetik alan tedavisi alan grupta tedavi
sonrasi RMS ve ODi degerleri arasinda orta
derecede dogrusal iligki oldugu belirlenmistir
(r=0,753, p=0,045). Bununla birlikte plasebo
uygulama vyapilan grupta RMS ve ODI
degerlerinde, manyetik alan tedavisi alan
grupta VAS degerlerinde istatistiksel olarak
anlamli  olmasa da azalma oldugu
gb6zlenmigtir.

Tedavi sonrasinda baslangic degerlerine
gbre degisim yuzdeleri iki grup igin
karsilastirildiginda farklilik gézlenmemistir.

Tablo-1. Tanimlayici veriler

degerlendiriimesinde parametrik olmayan

Manyetik alan (ortalama+SS) Plasebo (ortalama+SS)

testler kullaniimigtir. Bu nedenle elde edilen
sonuglar ortanca ve g¢eyrekler arasi dagilim (%
25-75) biciminde gdsterilmistir. Tedavi 6ncesi
ve sonrasi skorlarin kargilastiriimasinda

Yas (yil) 43,1+10,3 41,7179
Boy (cm) 167,4+9,8 167,3+10,1
Kilo (kg) 74,6112 76,8+14
Cinsiyet (E/K) 317 4/5

Wilcoxon eslestirilmig iki 6rnek testi, tedavi ve
kontrol grubu arasinda bagimsiz
degiskenlikler ydnlinden farkhlik olup olmadigi
Mann-Whitney U testi ile degerlendirilmigtir.
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SS: standart sapma,
cm: santimetre,

kg: kilogram,

E: erkek,

K: kadin
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Tablo-1. Tedavi 6ncesi ve sonrasi verilerin dagilimi

Manyetik alan Plasebo
T0 TS T0 TS
Ort CAD Ort Ort CAD Ort CAD
(min-maks) (25-75) (min-maks)  (25-75) (min-maks) (25-75) (min-maks) (25-75)
oDi 27 (11-67)*  19,5-485 20 (6-64) 11-22 17 (8-48) 13-46 17 (0-46) 13-25
VAS 6 (4-8,7) 4,8-6,5 4 (0-9) 2,5-6,4 6 (4,3-10)* 5-9 5 (0-9) 2,5-5,5
RMS 15,5 (7-17)*  7,8-16,3 7,5 (2-14) 3-10,5 11 (5-19) 8,5-13,5 10 (0-19)  1,5-12
LS 5 (4-6) 4,5-5,5 5 (4-6) 4,5-5,5 5 (2-6,5) 4,8-6 5 (2-6) 4,8-5,8
TO: tedavi 6ncesi, TS: tedavi sonrasi, Ort: ortanca, min: minimum, maks: maksimum, GAD: geyrekler arasi dagiim
*: P<0.05 (tedavi sonrasi ile karsilastirildiginda)
TARTISMA: radikllopatisi olan hastada yaptiklar
Manyetik alan tedavisinin  biyolojik gallgm.ada, 14 gun boyunca dgngK siadette
. T o o pulsatil manyetik alan tedavisi (0.1-0.3
sistemler Uzerine olan etkisi ile ilgili -
Gauss) uygulamayla hastalarin radikller

azimsanmayacak sayida arastirma mevcuttur.
Bazi calismalarda manyetik alanin sinir kdku
hassasiyeti Gzerinde etkili oldugu belirtiimistir
49 Statik manyetik alanin hucre iginde
kalsiyum-kalmodulin baglanmasina ve ikinci
haberciler (kinazlar vb.) Uzerine direk etki
gosterdikleri bildirilmigtir “®. Belirli bir manyetik
alanin (0.05-0.38 Gauss) (10 Gauss=1
mikrotesla), tavuk beyin hicrelerinde
kalsiyumun digari akigini hizlandirdigi in-vitro
calismalarda gdsterilmistir ©. Kalsiyum
sinaptik dizeyde, spesifik hiicre fonksiyonlari,
nérotransmitter salinimi gibi aktivitelerin
gerceklestiriimesinde hicre membraninin
elektriksel potansiyelinin degistiriimesinde
anahtar rol oynar. Manyetik alanin 0.2 ile 10
Gauss’luk genis bir aralikta duyusal
néronlarda inhibitér esik degeri artirdigi
bildirilmigtir®©.

Daha 6nce vyapilan klinik calismalarda
manyetik alan tedavisinin kronik boyun ve
omuz agrilarinda, diz osteoartritinde, plantar
fasiitte, post-polio sendromuna bagli agrida,
fibromiyaljide, diyabetik néropatide agriyi
azalttigr goésterilmistir @571°2122  Thulie ve
Walzl, 100 tane siyatik agrisi tarifleyen

agrilarinda anlamli diizeyde azalma oldugunu
bildirmislerdir ®. Bu calismada manyetik alan
tedavi grubunda agrida anlamli degisiklik
olmazken, iglevsel durum oOlceklerinde
iyilesme gbézlenmistir. Kontrol grubunda ise
agrida azalma goérulmustir. Ancak bizim
calismamizda her iki hasta grubunda da
egzersiz tedavisi ortaktl. Bu nedenle kontrol
grubunda ayni tedaviye ragmen farklihk
g6zlenebilecegini disinmekteyiz. Ayrica
calisma grubunda da her ne kadar anlamli
olmasa da agrnda azalma s6z konusudur.
Bunun diginda hasta grubumuzun kronik agrili
hastalardan olusmasi nedeniyle agri algisi ile
kullandigimiz islevsel durum &lgeklerindeki
parametreler arasinda iliski olmayabilecegini
distinmekteyiz.

Collacott ve arkadaslari cift kor, randomize,
plasebo  kontrolli  olarak  yuruttakleri
calismalarinda 20 tane kronik bel agrisi olan
hastada 2 hafta sireyle, haftada 3 glin, glinde
6 saat, ortalama 300 Gauss (30 mikrotesla),
manyetik alan tedavisinin etkilerini gérsel agn
skalasi, agn derece indeksi ve lumbosakral
eklem hareket acikligi ile degerlendirmisler.
Aragtirma  sonucunda  parametrelerde
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arastirma grubunda ve plasebo uygulama
yapilan grupta istatistiksel olarak anlamh
farklihk gézlememislerdir ®. Khoromi ve
arkadaslari yaptiklari calismada 28 tane
kronik radikuler bel agrisi olan hastada 2 hafta
sureyle, ginde bir saat slreyle 200 Gauss
manyetik alan tedavisinin fiziksel
fonksiyonlarin artmasi, emosyonel durum ve
agr uzerinde anlamli duzeyde azalma
sagladigini bildirmiglerdir (2, Biz
arastirmamizda iki grup arasinda gérsel agri
skalasinda anlamli farkhlik saptamadik. Ancak
bu arastirma ile hedeflerimizden biri manyetik
alan tedavisinin islevsel dizeyde etkinliginin
olup olmadiginin saptanmasiydi. Bu amagcla
kullanilan RMS ve ODI indekslerinde anlamli
derecede iyilesme gb6zledik. Bu &lgeklerde
spontan agridan cok Ozellikle ginlik yasam
aktiviteleri sirasindaki agri
degerlendirilmektedir. Kronik agrih olgularda
agriya zaman igerisinde  adaptasyon
nedeniyle spontan agrida modulasyon
gelisebilmekte, bdylece belli aktiviteler
sirasinda agr1 6n plana gecebilmektedir 4.

Bizim arastirmamizin en 6énemli kisithhgi
hasta sayisinin az olusudur. Bu konudaki en
6nemli etmen hasta seciminde kullandigimiz
kriterlerdir. Onemli nérolojik kaybi olmayan ve
analjezik ila¢ kullanmayan hastalarin tercih
edilmesi hasta sayisini 6nemli dlzeyde
sinirlamistir. 36 hasta bu nedenlerle ¢alisma
disinda birakiimistir. Elde edilen verilerden
Ozellikle plasebo grubunda sinirda anlamiilik
gbsteren VAS degerlerine iliskin sonugclarin
yorumlanmasi tartismalidir. Ancak p degerleri
dikkate alindiginda énemlilik sinirinda oldugu
dikkat cekmektedir. Bununla birlikte daha
dogru degerlendirmeler icin daha fazla sayida
hasta sayisi ile yapilacak randomize kontrolli
cift kor calismalar 6nemlidir.

Cikarimlar

Manyetik alan tedavisi kronik agrili
olgularda agrinin tedavisinde her ne kadar
yeterince etkin olmasa da gunlik yasam
aktivitelerini de ele alan iglevsel Olceklerde
anlamli dizelmeye neden olmaktadir. Hasta
sayimizin az olmasi bizim arastirmamizin bir
kisitliigi olarak soéylenebilir ve konuyla ilgili
daha genis populasyonlu calismalara ihtiya¢
vardir.
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CASE REPORT / OLGU SUNUMU

MIGRATION OF BANANA-SHAPED CAGE IN THE TWO LEVELS AFTER
POSTERIOR LUMBAR INTERBODY FUSION: A CASE REPORT

IKI SEVIYE POSTERIOR LOMBER INTERVERTEBRAL FUZYON SONRASI
MUZ-KAFES MIGRASYONU: OLGU SUNUMU

Bashar ABUZAYED*, Seckin AYDIN*, Sabri AYDIN *,
Ahmet Levent AYDIN *, Galip Zihni SANUS*, Ziya AKAR*

SUMMARY:

Interbody fusion with cage is an effective
treatment modality which showed good results
in treating this instability due to spondylolytic
spondylolisthesis. However, recent studies
showed major complications of this technique.
In this report, the authors present the first case
of banana-shaped cage migration in the two
adjacent levels. A 32-year-old woman, who
was operated for Grade Il spondylolisthesis of
L5 vertebra with posterior lumbar interbody
fusion (PLIF), by banana-shaped cages placed
in L4-5 and L5-S1 intervertebral disc spaces.
After 2 months of the operation, the patient
complained severe low back pain radiating to
both legs. Control lumbar imaging showed
dislocation and migration of the both cages
posteriorly obliterating the spinal canal. The
patient was then operated by posterior
approach, with removing the migrated cages,
interbody fusion with autologous iliac graft and
posterior fixation with rods and pedicle screws.
The patient's complaints resolved completely,
and discharged with no further complications.

Keywords: Cage migration, complication,
posterior lumbar interbody fusion,
spondylolysthesis

Level of Evidence: Case report, Level IV.

OZET:

Spondilolitik spondilolistezise bagli gelisen
instabilite tedavisinde kafes ile intervertebral
fizyon uygulamasinda iyi sonuclar elde
edilmistir. Ancak, son ¢alismalarda bu teknigin
majoér komplikasyonlari gdésterilmistir. Bu
yazida, yazarlar iki komgu seviyede uygulanan
ilk muz-kafes migrasyonu olgusu sunmaktadir.
32 yasinda kadin hasta L5 vertebrada grade Il
spondilolistezis  nedeniyle L4-5 L5-S1
seviyelerine muz-kafes yerlegtirilerek posterior
intervertebral flizyon ile tedavi edilmistir.
Ameliyattan 2 ay sonra, hasta her iki bacagina
yayilan giddetli bel agrisi sikayeti ile basvurdu.
Yapilan gérintilemelerde her iki seviyeye
yerlestirilen muz-kafesin migrasyonu ve buna
bagl spinal kord basisi saptanmistir. Hasta
posterior yaklagim ile opere edilerek migre olan
kafesler c¢ikartilip otolog iliak greft ve pedikdl
vidalari ile posterior tespit uygulanarak
intervertebral flizyon yapiimigtir. Ameliyat
sonrasi dénemde hastanin gikayetlerinde
diizelme saptanip komplikasyon olmadan
taburcu edilmistir.

Anahtar Kelimeler: Kafes migrasyonu,
komplikasyon posterior lomber cisimler arasi
flizyon, spondilolistezis.
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INTRODUCTION:

Since Brantigan and Steffee first described
the use of interbody implants in 1933 @, and
reported successful fusion in their series,
many articles considering biomechanical tests
and clinical studies of interbody fusion cage
were published, and the biomechanical
advantage and clinical safety and effects were
impressive 4. However, only a few studies
have been performed to review and analyze
their complications, and most of them were in
the form of case reports © ' These
complications include cage migration into the
adjacent vertebral bodies and dislocation into
the spinal canal, with dural tears.

In this report, the authors present a case of
migration of banana-shaped intervetebral cage
in the two levels in the same patient. To our
best knowledge, this is the first reported case of
banana-shaped cage migration after PLIF, in
contrast to the reported migrations of strait
cages, which are more commonly reported.

CASE REPORT:

A of 32-year-old woman, with the history of
low back pain radiating to both legs for 5

months, which did not response to medical
treatment and physical therapies. Lumbar X-
rays revealed grade Il spondylolytic
spondylolisthesis of L5, with narrowing of the
spinal canal and nerve roots at this level, with
mobility of the slipping vertebra and instability in
dynamic graphies. Lumbar MRI revealed grade
Il spondylolytic spondylolisthesis of L5, with
narrowing of the spinal canal and nerve roots at
this level. The patient was operated in different
center with left L5 hemilaminectomy and
microdiscectomy, followed by placement of
expandable banana-shaped cages
(SmArtCage-L®, SmartSpine Inc., France) in
L4-5 and L5-S1 intervertebral disc spaces
(PLIF). In the early postoperative period the
patient’s symptoms showed regression.
However, the patient complained severe low
back pain radiating to both legs after 2 months
and refered to our department. Lumbar X-rays,
computed tomography (CT) scan and magnetic
resonance imaging (MRI) showed dislocation
and migration of the both cages posteriorly
obliterating the spinal canal (Fig.1 and 2).

Figure-1. Lumbar radiologic investigations of the patient obtained when after PLIF, demonstrating dislocation
and migration of the both cages posteriorly obliterating the spinal canal. a. P-A lumbar x-ray, b. lateral lumbar
X-ray, c. axial CT scan of L4-5 intervertebral space, and d. axial CT scan of L5-S1 intervertebral space.

164




The Journal of Turkish Spinal Surgery

Figure-2. Lumbar MRI of the patient obtained when after PLIF, demonstrating dislocation and migration of
the both cages posteriorly obliterating the spinal canal. a. sagittal T2-weighted image, b. axial T2-wighted
image of L4-5 intervertebral space, and c. axial T2-weighted image of L5-S1 intervertebral sapce.

The patient was then prepared for
operation. In prone position, after exposing
L4, L5 and S1 levels, L5 laminectomy was
performed and dura was exposed. The dura
was tight and bulging, and the cages were not
visible, however, due to the severe cage
compression upon the dura, the cages were
palpable over the posterior dura of the spinal
cord. The dura was extensively adherent by
newly formed fibrous bands to the cages.
Dural dissection was done under the operating
microscope, and the cages were exposed.
The cages were very adherent to the
intervertebral disc space, because of the
formation of fibrous bands between the cages
and the disc spaces, through the numerous
holes of the cage. Removing the stuck cage
was difficult, and dangerous in this stage.
These fibrous bands were dissected
individually under the operating microscope,

therefore mobilizing of the cages was then
facilitated and removed in en bloc fashion.
During removing one of the cages, tear of the
adherent dura occurred, and CSF leakage
was observed. Dural defect was then sutured
and sealed with Tissel® fibrin glue (Baxter
Healthcare Corporation, Deerfield, IL).
Autologous iliac crest grafts were inserted into
the disk space, and posterior fixation was
applied by rods and pedicle screws in L4, L5
and S1 levels.

In the postoperative period the patient’s
complaints showed regression, and the follow-
up radiologic investigations showed
decompression of the spinal canal and nerve
roots, with improvement of the Ilumbar
alignment (Fig.3). The patient was then
mobilized with external brace, and was
discharged afterwards, with no further
complications.
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lumbar

Figure-3.
demonstrating posterior fixation with rods and L4,
L5 and S1 pedicle screws, with decompression of
the spinal canal and nerve roots, with improvement
of the lumbar alignment.

Postoperative x-ray

DISCUSSION

Spondylolytic spondylolisthesis is a
common cause of spinal instability. Interbody
fusion with cage showed good results in
treating this instabilityy, due to the
advantageous features of this technique, such
as restoration of load bearing capacity to the

ventral spinal column, maintenance of
intervetebral disc height, distraction of
intervetebral foramen and immediate

stabilization @,

Posterior lumbar interbody fusion (PLIF)
was pioneered in the 1940s by Cloward to
treat degenerative disc diseases and
produced good results ®. However, PLIF has
never been accepted generally because of its
technical difficulty. Since Brantigan and

Steffee first described the use of interbody
implants in 1993 @, and reported successful
fusion in 26 patients, a series of
biomechanical tests and clinical studies of
interbody fusion cage were published, and the
biomechanical advantage and clinical safety
and effect were impressive . Despite the
growing clinical interest in fusion cages, only a
few studies have been performed to review
and analyze their complications, and most of
them were in the form of case reports © .
Major complications such as cage migration
into the adjacent vertebral bodies and
dislocation into the spinal canal, with dural
tears are described in these reports.

There are several factors that can cause
cage migration ©®. Severe obesity of the
patient or reduced load-bearing capacity of the
vertebral endplates due to low bone mineral
density can increase the risk for implant
migration ?. Cage position is an importact
factor concerning cage migration. In general,
the lumbar and sacral posterior endplate
regions are stronger than the anterior ones,
and the lumbar lateral regions are stronger
than the central ones. The strongest region is
located postero-laterally, just in front of the
pedicles, with more than twice the strength of
the central endplate. Moreover, biomechanical
studies showed that a dorsolateral placement
of interbody cages in combination with a
pedicle screw system results in a 20 % higher
failure loads than a central cage placement,
although the results were not statistically
significant @', Endplate  preparation
techniques have also an important influence
on cage dislocation. The importance of
preserving the endplates to prevent cage
migration has been emphasized by several
authors @ @ However, because preserving
the vertebral endplate provides only a minimal
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mechanical advantage ©, other authors
recommended complete removal of the bone
endplate to allow better fusion © '3,

The endplate morphology and the size,
shape, and elasticity modulus of cages can
also affect cage migration. Deeply concave or
other forms of irregularly shaped endplates as
well as a small cage size reduce the contact
area between the cage and the bone surface.
The smaller the surface contact area, the
higher the stress on the endplate “ "', A
cadaveric study demonstrated significant
higher failure loads when the cages covered
40 % of the endplate surface area opposed to
20% 9,

Inspite of these reports presenting
migration of intervetbral cage after PLIF, all
these reports included strait cages. Only few
articles in the literature described banana-
shaped cage @, and to our best knowledge, no
case of banana-shaped cage migration after
PLIF is reported. Banana-shaped cages are
used in posterior ond transforaminal lumbar

interbody fusions (TLIF and PLIF). The bent
configuration (banana-shaped) is designed to
facilitate the insertion of the cage from the
posterior or posterolateral side of the
intervetebral disc space with some rotation, to
be positioned in the center of this space
(Fig.4). Our case represents the first reported
case of banana-shaped cage migration after
PLIF. Moreover, our case demostrated
migration of 2 cages in 2 adjacent levels.

Additional posterior instrumentation found
to be important in stabilizing the cage and
increase the rate of successful fusion.
Although early recommendations for PLIF
application described additional posterior
enstrumentaion to be of benifit, but not
necessary, in a study of Chen et al. on
spondylolisthesis treated with PLIF using BAK
cages with a follow-up of more than 2 years,
cage migration was seen in 16.7 %
(subsidence 9.5 %, retropulsion 7.2 %) of the
cases with no additional posterior
instrumentation (as in our case), and in 0 % of

Figure-4. a. A photograph showing the configuration of banana-shaped cage. b. A drawing demonstrating
the technique of banana-shaped cage insertion for PLIF.
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the cases with additional posterior
instrumentation @. In our case, we believe that
the most the important cause of migration of
the intervertebral cage is its application into 2
levels without additional supporting posterior
instrumentation. According to the mentioned
results of Chen et al, and the finding of our
case, we advocate the use of additional
posterior intrumentation with PLIF, especially
when it is applied for more than one segment.

Unlike bone graft retropulsion, which
usually can be drilled out or removed in a
piecemeal fashion, fusion cage must be
removed en bloc. Glassman et al successfully
removed a dislocated cage through the
anterior approach, and the patient reported
resolution of symptoms 6 months after surgery
®, However, as Glassman et al mentioned, it
was an extensive surgical procedure,
including partial vertebral body resection ©.
On the other hand, Chen et al. adopted a
posterior approach to remove the cage, with
successful removal of dislocated cages in 2
patients @. In our case, we preferred the
posterior approach. Cage removal was
attempted after 2 months of insertion. Unlike
removal of cages in the early postoperative
period, in our case; sufficient time for fusion
and fibrous formation was passed, and as we
expected, the dura was severely adherent to
the cages, which required individual dissection
of these bands. Otherwise, attempting to
remove these cages by anterior approach may
cause distraction of the adherent dura and the
underlying spinal cord, with high risk of cord
injury and postoperative neurologic deficits.
The posterior approach was used in our
patient, with successful removal of the cages.

Because of its advantageous features,
posterior lumbar interbody fusion (PLIF)

showed good results in treating the instability
of spondylolisthsesis. However, major
complications such as cage migration into the
adjacent vertebral bodies and dislocation into
the spinal canal, with dural tears can occur.
We advocate the use of additional posterior
intrumentation with PLIF, especially when it is
applied for more than one segment. In such
complications, we also adopt the posterior
approach to remove the cage.
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DERLEME / REVIEW ARTICLE

IDOPATIK SKOLYOZ ETIOLOJiISINDE SON GELISMELER
RECENT ADVENCES IN ETILOGY OF IDOPATHIC SCOLIOSIS

i. Teoman BENLI*, M. Tibet ALTUG**

OZET:

Idiopatik skolyoz, temel olarak omurganin
yana dogru egrilikleri olarak tanimlansa da,
son 30 yildir elde edilen verilere gére hastalik,
sagittal planda fizyolojik egriliklerde bozulma
ve egriligin tepe noktasinda aksiyel planda
rotasyonla Karakterize 3 planl bir omurga
deformitesidir. Tarihsel olarak hastalik ¢ok
eski zamanlardan beri bilinmekte olup, neden-
leri lizerinde ¢ogu bir kanita dayanmayan teo-
riler ileri sdrdlmdgtdr. Yapilan ilk ¢alismalar
multifaktoriyel genetik gecisi destekler gérin-
mektedir. Buna karsin son yillarda lzeride
durulan en énemli teori, bag dokusu, ndrolojik
ve ndéroendokrin bozukluklarin varligidir.
Pineal bezin disfonksiyonu son yillarda tzerin-
de durulan énemli bir nedendir. Pineal bezi
cikarilan tavuklarda skolyoz gelistiginin sap-
tandigi deneysel calismalara dayanilarak
diugslik melatoninin omurga gelisiminde bir
bozukluk sonucu skolyoza neden oldugu ileri
sdrulmusgtdr. Platelet fonksiyon bozuklugu ve
kalmodulin isimli reseptér proteininin kas kont-
raktil proteinleri diizenleyici etkisinin paraver-
tebral adelelerdeki yetersiz etkisinin hastaliga
neden oldugu gértsgt de son yillarda yapilan
calismalara dayanmaktadir. Diger taraftan,

idiopatik skolyozlu hastalarda santral sinir sis-
temi ve serebellar bozukluklar ile vibrasyon,
proprioseptif bazi deri duyularda azalma gés-
terilmigtir. Son 5 yildir genetik calismalarda
cok énemli gelismeler saglanmigtir. Hastaligin
bir ¢cok genotipik polimorfizim ile iliskisi gdste-
rilmis ve idiopatik skolyozun dominant heredi-
ter gecisli, degisken penetransa sahip bir
genetik hastalik oldugu neredeyse kanitlan-
mustir. Bununla beraber; 1., 5., 6., 7., 8., 9.,
12., 13.,, 14., 15. ve 17. kromozomlardaki gen
defektlerinin hastaligin nedeni icin aday genler
olarak belirlenmigtir. Bu gtin genetik ¢alisma-
larla progresyon ile iligkili polimorfik tarama
testleri giindemdedir. Yakin gelecekte, secici
délleme ile skolyoz insidansi giderek azalaca-
gini, progresyon gdésterecek egrilikler nceden
saptanarak daha ciddi cerrahi tedavilere gerek
kalmadan tedavi edilebilecegini ve belki de
hastaligi olusturan gen defektlerinin tamamen
¢bzilmesi ile hastaligin engellendigi veya
yavaslatildigi medikal tedavilerin bulunabile-
cegini didsinmek hayal olmaktan ¢ikmig gibi
gdriinmektedir.
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SUMMARY:

Although idiopathic scoliosis is basically
defined as lateral deviation of vertebral
column, regarding the data acquired during
last 30 yeatrs, it is defined as a three dimen-
sional deformity characterized by deformation
of physiologic curves in the sagittal plane and
axial rotation of the apex. Historically, the
disease has been defined long time ago, but
most of the theories about the etiology were
not proved. First studies have been supported
multifactorial genetic transition. On the con-
trary the most respected theory of the last
years was existence soft tissue abnormality,
neurologic and neuroendocrine disorders.
Low melatonin level has been proposed as a
reason for disorder in spinal column develop-
ment causing scoliosis, relying upon the studi-
es showing the development of scoliosis in the
chickens with pinealectomy. The argument of
platelet dysfunction and insufficient effect of
calmodulin, a receptor protein, regulating the
contractile proteins of paravertebral muscles
as a cause of idiopathic scoliosis, has been
based upon the studies of last years. On the
other hand, CNS and cerebellar disorders and

172

diminution in some deep senses like vibration
and proprioception have been shown in idio-
pathic scoliosis patients. Important develop-
ments in genetic studies took place in last 5
years. The disease has been shown to be
related with many genotypic polymorphisms
and idiopathic scoliosis almost has been pro-
ved to be a genetic disorder of having domi-
nant inheritance and heterogenic penetrans.
Nevertheless, the gene defects in the 1st, 5th,
6th, 7th, 8th, 9th, 12th, 13th, 14th, 15th and
17th chromosomes are defined as candidate
genes for the etiology of the disease. Today,
the interest is on the genetic researches focu-
sing on polymorphic screening tests related
with progression. It seems that; in the near
future, with the help of selective fertilization,
the decrease in the incidence of scoliosis,
early diagnosis and easier treatment of prog-
ressive curves and may be, after understan-
ding the causing gene defect completely, the
medical treatments for prevention or slowing
down the disease will not be a dream.

Key words: Idiopathic scoliosis, etiology,
etiopathogenesis, genetics

Level of evidence: Review article, Level V.
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GiRiS:

Son 3 dekattir géruntileme yéntemlerinde-
ki buyuk gelismeler, omurganin biyomekanidi,
anatomik ve fizyopatolojik 6zellikleri hakkinda
sahip oldugumuz bilgileri artirmig ve
Hipokrat'tan beri bilinen idiopatik skolyozun
tani ve tedavisinde 6nemli bir atihm yasanma-
sina yol agmistir ™. Cotrel ve Dubousset, egri-
ligin Gg¢ planli karakteristik 6zelliklerini tanimla-
miglar, hastaligim omurganin sadece yana
dogru bir egrilikten ibaret olmadigini, berabe-
rinde sagittal fizyolojik konturlarda bozulma
apikal omurgada rotasyonel bir deformite ile
birlikte oldugunu géstermiglerdir @ (Sekil-1).

Sekil-1. idiopatik skoloz 1980’lerden sonra 3 plan-
It bir deformite olarak tanimlanmaya baglamigtir.

Hipokrat déneminden bu yana Uzeride en
cok durulan en eski teori yanhs durusg ve agiri
yuk tagima olmustur (Sekil-2). Postural egrilik-
ler, alt ekstremite esitsizligi, gelisimsel kalca
cikigi gibi gercek sebepler diginda, kétu durus
aliskanhgi (6grenci pozisyonu) veya histeroid
tipte olabilir. Postural egrilikler, hastanin kendi
istegi ile ya da muayene eden tarafindan

duzeltilebilir ve hasta tarafindan duzeltiimis
pozisyonda tutulabilir. Gergi postural egrilikler
seneler icinde yapisal egriliklere dénusebilir,
ancak yine de idiopatik skolyozdan farkh anti-
te olduklan kesin olarak bilinmektedir. Bu
nedenle toplumdaki kétli durus veya agir
canta tagsimak gibi nedenlerin idiopatik skolyo-
za yol agtigina dair inaniglar tamamen yanlig-

tir (16.46.53,116)
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Sekil-2. Hipokrat zamaninda idiopatik skolyozun,
ko6t durus aliskanligina bagl gelistigine inaniliyor-
du. Sekilde hipokratin “Scammon” adini verdigi ve
idiopatik skolyoz tedavisinde kullandigi cihaz
gOrulmektedir.

Son 50 yildir idiopatik skolyozun etiyolojisi
Uzerine arastirmalar yogunlagmigtir “65116),
Ko6tl durus teorisi yerini primer germ defekti
veya buyume bozukluklari teorisine birakmig-
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tir @, Blyume egriligin progresyonu ve patoa-
natomik degisikliklerin yapisal hale gelmesini
saglasa da temel olarak etiyolojik faktér olarak
rol oynamamaktadir . Daha sonra yapilan
arastirmalar, merkezi sinir sistemindeki bir
bozukluk, bag dokusu anormallikleri ve gene-
tik gecis Uzerinde yogunlagmigtir “¢7>1% Son
20 yildir biyokimyasal etkenler ve beslenme-
min yarattig1 yapisal defektler veya endokrin
bozukluklarin hastaliga yol agtigina dair calis-
malar da yayinlanmigtir 9,

PARAVERTEBRAL KAS DENGESIZLIiGi
VE OMURGANIN ASIMETRIK BUYUMESI:

Polio sekeli hastalarda paravertebral adale
felclerine bagli gelisen skolyoz paterni, idiopa-
tik skolyozun sebebinde paravertebral kaslar-
daki felg veya dengesizligin rol oynamayip
oynamadigl sorusunu gundeme getirmistir.
Yapilan arastirmalar paravertebral kas kitlesi-
nin 6zellikle apikal vertebra civarinda konkav
tarafta kitlesel olarak daha fazla, konveks
tarafta daha az goérulmesi teoriyi destekler
gorunmasgtir. Bu durumun Ozellikle Heuter-
Walkman kanununa gére, kas uyarisindan
yoksun kemikte gelisme bozuklugu olacagi
6ngorusu ile omurga cisimlerinde bir tarafta az
diger tarafta cok biyiume ile kamalasma sonu-
cu skolyotik egriligin ortaya ciktigi ileri strtim-
astir ©. Daha sonra yapilan bir cok caligma-
da kas kitleleri arasinda belirgin fark olsa da
fonksiyonel olarak her iki taraftaki kaslar ara-
sinda bir fark olmadigi elektrofizyolojik ¢alig-
malarda gOsterilmistir. Kas dengesizliginin
sebeplerinden biri olan histolojik ve biyokimya-
sal yapisi ile ilgili gérugler bag dokusu bozuk-
luklari bélimunde ileride ayrica tzerinde duru-
lacaktir. Zoabli ve arkadaslari, 2007°de yayin-
ladiklari ¢calismada, konkav taraftaki kas kitle-
sinin konveks tarafa nazaran hafifce fazla
oldugunu, ancak fonksiyonel bir farklari olma-
digini gostermigler, olusan degisimin, egrilige
sekonder gelistigini ileri sirmusglerdir 9.

OSTEOPOROZ VE VERTEBRAL KAMA-
LASMA:

idiopatik skolyozda apikal bélgede konkav
tarafta osteoporoz, konveks tarafta skleroz
gb6rulmesi, temelde kemik mineral metaboliz-
masi bozuklugu ile ortaya cikan bir sorun
oldugu ve vertebral cisimlerdeki eziime ve
¢cbkme sonucu gelisen bir kamalagmanin skol-
yoza yol actigi dustundlmustur 2. Yapilan dan-
sitometri calismalarinda ve vertebral cisimler
alinan drneklerin histopatoojik incelemelerin-
de, osteoporozun kesin olarak egrilige sekon-
der geligtigi gdsterilmigtir ¢°¢"_ Diger taraftan
yuklenme ile konkav tarafta, konveks tarafa
nazaran buylmede vertebral cisimlerdeki asi-
metrinin gelistigi, bu nedenle kamalasmanin
egrilige sekonder olarak zamanla olustugu
dastnulmuagtar ©. Szalay ve arkadaslarinin
2007°de yayinladiklari, 49 addlesan idiopatik
skolyoz hastasini igeren c¢alismada, BMD
taramalarinda hicbir hastada osteoporoz
olmadigi belirlenmistir (%,

APIKAL ROTASYON, SAGITTAL KON-
TURLARIN YAPISAL BOZUKLUGU VE
ANORMAL BiYOMEKANIK YUKLENME:

idiopatik skolyozda apikal bélgede en fazla,
egriligin uc vertebralarina dogru azalan bir
rotasyonel deformite oldugu belirlenmistir .
Uzun yillardir bu apikal rotasyonun vertebrada
anormal bir torsiyonel etki ile skolyoza yol acti-
g1 distndlmastar “. Normelli ve arkadaslari
da sag torasik skolyozlu hastalarda soldaki
kaburgalarin saga nazaran daha uzun olduk-
larini géstermiglerdir ™. Sevastik ve arkadas-
lari torakal bélgede saga dogru olan bir torsi-
yonun zamanla idiopatik skolyoza yol actigini,
bunda sol taraftaki pedikullerin ve kaburgala-
rin anormal blyUimesinin yani daha uzun
olmalarinin da etkili oldugunu rapor etmiglerdir
teo1on - Ne var ki, apikal bélgede rotasyona yol
acan veya rotasyonu baglatan nedenin ne
oldugu konusu hep karanlik kalmigtir. 1980’li
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yillarda modern enstrimantasyon sistemleri-
nin 6nclislt Cotrel-Dubousset enstrimantas-
yon sistemi de bu nedenle derotasyon manev-
rasini temel dlzeltici manevra olarak secmis-
tir ®. Buna karsin derotasyonel etkinin normal
vertebral alanlara aktariimasi sonucu dekom-
penzasyon ve imbalans sorunlari olustugu da
belirlenmigtir ©*. Bu nedenle, idiopati skolyozu
patogenezinde oldugu sdylenen bir torsiyonun
tim vertebral kolonu etkilemesi beklenirken,
sadece bir boélgeyi etkilemesi akilda soru isa-
retleri dogurmaktadir. Daha acik kabul edilen
gbrus, apikal boélgedeki rotasyonun egrilige
sekonder gelistigidir.

Stagnara, torakal bélgedeki yapisal kontur-
lara gére normal bireyleri gruplara ayirmistir.
Buna gore torakal bélgedeki fizyolojik kifozda
azalma ve lordotik parenin skolyoza yol actigi-
ni ileri sarmustar ©© (Sekil-3). Cotrel ve
Dubousset, bu goértsu destekler nitelikte veri-

ler elde etmislerdir. idiopatik skolyozlu hasta-
larin apikal rotasyon miktarinca dondurulerek
cekilen sagittal grafilerde hastalarin hemen
hepsinin torakal bélgesinde hipokifoz veya lor-
doz oldugu saptanmigtir ®. Carpintero ve
arkadaslari, bu asimetrik lordoz ve rotasyonun
skolyoza yol agtigini tavsanlarda deneysel bir
calismayla da go6stermiglerdir “”. Braun ve
arkadaglari 2006 yilinda deneysel olarak tora-
kal bolgeleri bir gerdirici yardimiyla asimetrik
kuvvet uygulanan kegilerin % 91’inde skolyoz
olustugunu saptamiglar, sagittal konturlara
etki eden bu asimetrik gerdirme igleminin
insanda benzer etkiler yaratabilecegini ileri
surmuslerdir “@. Bu veriler patogeneze 1gik tut-
makla birlikte asil etiyolojik faktérin yani yapi-
sal lordoza neden olan etmenin ne olduguna
dair bir veri bulunmamaktadir. Bu durumun
ispatlanmamakla birlikte, genetik gecisli oldu-
du Gzerinde durulmaktadir.

Sekil-3. Stagnara, torakal bdlgedeki yapisal konturlara gére normal bireyleri gruplara ayirmistir. Buna gére
torakal bélgedeki fizyolojik kifozda azalma ve lordotik parenin skolyoza yol agtigini ileri stirmustar
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BAG DOKUSU ANORMALLIKLERi:

Bag dokusu hastaliklarinda skolyozun eslik
etmesi, acaba idiopatik skolyozun da temelin-
de bir bag dokusu bozuklugu olup olmadigini
disundarmastir. Marfand hastaligi veya diger
osteokondrodisplazilerde ve proteoglikan
metabolizmasi enzim defektlerinde (polimuko-
sakkoridozlar) gibi hastaliklarda kural digi ve
heterojen (torakal, torakolumbar ve lumbar)
egrilik tiplerinin gérdlmesi arastirmacilari, bas-
lica kemik yapi, paravertebral adaleler ve bag-
lar, intervertebral disklerin histokimyasal, ult-
rastikturel ve biyokimyasal yapilarini incele-
meye yoneltmistir.

Oegema ve arkadaglari, Pedrini ve arka-
daglari idiopatik skolyozlu hastalarin interver-
tebral disklerinden aldiklari érneklerde prote-
oglikan duzeylerini arastirmiglar ve normal
kisilerin disk kontentiyle karsilastirmiglardir
®0) Belirlenen kollojen yapisindaki farklarin
idiopatik skolyozun etiyolojisinde rol oynadigi
ileri strdlmus olsa da, bu gérus genel kabul
bulmamis, Tip | ve Tip Il kollojen oranlarindaki
degisikligin ikincil olarak gelistigi dustnulmus-
tir. Esas 6nemli olanin kollojen kodlamasin-
daki farkli gelisimin oldugu, bu durumun has-
taligin kékeninde yer alabilecegi bildirilmigtir
19, He ve arkadaslari ise annulus fibroziste Tip
I ve Il kollajenin, idiopatik skolyozlu hastalarda
asimetrik dagilimi séz konusu oldugunu,
bunun idiopatik skolyozun etiolojisinde rol
oynayabilecegini, daha da 6énemlisi, egriligin
progresyonundan sorumlu énemli bir faktdr
oldugunu ileri stirmusglerdir “7,

Zaleske, intervertebral diskteki heksozamin
icerigini arastirmis ve idiopatik skolyozlu has-
talarda % 25 daha dusuk oldugunu saptamis-
tir. Zaleske, bu durumun nedenden ¢ok bir
sonu¢ oldugunu ileri sirmugstar . Oegema
ve arkadaslari, serebral palsili ve idiopatik
skolyozlu ve normal bireylerdeki intervertebral
disk proteoglikan dizeyleri arastirmiglar,
serebral palsili ve idiopatik skolyozlu hastalar-

da proteoglikan duzeyleri benzerken, bu iki
grubun da kontrollere nazaran belirgin daha
fazla oldugunu belirlemigler, bu nedenle disk-
teki bu biyokimyasal degisikligin sekonder
oldugunu dasinmuslerdir @,

Skolyotik hastalarda diger bag dokusu ele-
manlari da incelenmistir. Ligamentum flavum
yapisinda, lif yogunlugunun azaldigi, diizensiz
bir dagilima sahip oldugu go&sterilmistir.
Hadley-Miller ve arkadagslarinin saptadigi bu
bulgunun idiopatik skolyoz etiyolojisinde bir
role sahip oldugu ileri strilmus olsa da, biyo-
mekanik olarak ligamentum flavumun omurga
dengesinde cik énemli bir roli olmamasi bu
teorinin dogrulugu hakkinda stpheler dogur-
mustur “. Bununla beraber genel olarak
omurgadaki fibrile fibréz sistemin elastik yapi-
larindaki bozuklugun veya degisikligin hastali-
g1 olusturdugu yolunda birka¢ calisma daha
yapimigtir 7,

idiopatik skolyoz hastalarinda paraverteb-
ral kaslarla ilgili yapilan histokimyasal ve elek-
tromyografik calismalarda da bazi anormallik-
ler saptanmigtir 26298105126 Bylund ve arka-
daglari, idiopatik ve diger tip skolyoz tiplerinde
torasik erektdr kasin fibrin tiplerinin farkli oldu-
gunu saptamiglardir *®. Ford ve arkadaglari,
paraspinal kaslarda kas igciklerinin yapisinda
idiopatik skolyozdaki g6z ardi edilemez degi-
sikliklerin neden veya sonug olabilecegini ileri
surmuslerdir “0. Gibson ve arkadaglari da idio-
patik skolyozlu hastalarda paraspinal kaslarda
kas protein sentezi oraninin nispeten dusuk
oldugunu gdstermiglerdir “. Low ve arkadas-
lari ise idiopatik skolyozlu hastalarda paraver-
tebral adalelerdeki sinir fibrilleri ve kas igcikle-
rinin ultrastriktirel yapisinda farkhlik oldugu-
nu belirlemiglerdir ©.

Saatok ve arkadaslari, idiopatik skolyozlu
hastalarda egriligin konveks tarafinda protein
ve DNA konsantrasyonunun daha yuksek
oldugunu, erektér spina kasinin iki tarafta fark-
I gelisim gdsterdigini, ancak bu durumun
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sebep mi sonu¢ mu olabilecegi konusunda bir
yorum yapilamayacagini bildirmiglerdir ©9.
Gibson ve arkadaslar, idiopatik skolyozlu has-
talarda egriligin tst ve alt bdlgesi arasinda
protein sentezi ve RNA aktivasyonu agisindan
fark olmadigini, ancak apikal bélgede konveks
tarafta konkav tarafa nazaran daha fazla pro-
tein sentezinin oldugunu, kas kontraktil aktivi-
tesinin artmis oldugunu goésterdiler “9.

Hsu ve arkadaslari, yaptiklar calismada
paravertebral kaslardaki cogu degisikligin has-
taligin progresyonu ve ciddiyeti ile korele ola-
rak ortaya ciktigini, neden degil bir sonucg
oldugunu saptamiglardir 2.

Yoram ve Robin idiopatik skolyozlu hasta-
larda paravertebral kaslarin kalsiyum konten-
tinde artma oldugunu gdézlemlemislerdir. Bu
bulgunun kaslarin hidcre membranlarindaki
kalsiyum pompalarinin bozukluguna yol actigi-
ni ve idiopatik skolyozun etiyolojisinde bu duru-
mun rol oynadigini ileri sirmuslerdir 24129,

Hamilelikte, bebegin anne karnindaki duru-
sunun anne kalp sesleri ile ilgili olarak, yapisal
bir degisiklige yol actigi konusunda hipotetik
gorugler de vardir. Berman ve arkadaslari,
hamile olan idiopatik skolyoz hastalarinda
progresyon saptamiglar, gebelikte 6strojenik
etki ile olusan ligamentdz laksitenin bunun
sebebi olabilecegini disinmusgler ve bdyle bir
etki yaratan durumun omurga egriliklerinin
olusmasinda da etkin olabilecegini iddia
etmiglerdir .

Xu ve arkadasglari, idiopatik skolyozlu has-
talarin vertebral son plaklarindan aldiklar
Orneklerde transforme edici blylime faktéra
beta 1 (TGFbeta1) ve temel fibroblast biyime
faktori (bFGF) ile proteoglikan kor protein
dizeylerini arastirmiglardir. TGFbetal ve
bFGF duzeylerinin konkav tarafta belirgin ola-
rak yiksek oldugunu kor proteinlerinin ise
dusik oldugunu, bu durumun idiopatik skolyoz
etiolojisinde neden veya egrilige sekonder
gelisebilecegini ileri sirmuglerdir .

NOROLOJIK FONKSIYON BOZUKLU-

GU:

Norolojik fonksiyonlarda bozukluk oldugu-
na dair gorusler cok eskilere dayanmaktadir.
Santral sinir sisteminin (serebral palsi vb.) ve
medulla spinalisin (polio vb.) hastaliklarinda
skolyozu goérilmesi, idiopatik skolyozun da
néromuskuler bir kdékeni oldugunu dusundur-
mus, fakat yapilan erken calismalarda bu
konuda belirgin bir kanit elde edilememigtir.
Patognomonik nérolojik bir test olmadigi gibi
elektrofizyolojik calismalarda da negatif
sonuglar elde edilmistir. Ancak, son yillarda
uzerinde en c¢ok arastirma yapilan etiyolojik
model de ndrolojik fonksiyonlardaki anormal-
likler olmustur ©°7.

Vestibller, okuller ve propriyoseptif sistem
bozukluklari, beyin korteksi, beyin sapi ve
omuriligin proksimali ve arka kolonun tutulumu
ile birlikte olan denge sorunlarinin hastaligin
etiyolojisinde rol oynayabilecegi ileri surtlmus-
tur (7,11,18,42,44,54,61,78,102,115,117,121). 1 978 y|||nda
Sahlstrand ve arkadaslari, adblesan idiopatik
skolyozlu hastalarda, elektronistagmografik
degerlendirme ile labirentin fonksiyonlarini
inceledikleri ¢alismalarinda gévde dengesinin
saglanmasinda anormallik oldugunu belirle-
miglerdir @, Herman ve arkadaslari, idiopatik
skolyozda Vestibliler sistem bozuklugu oldugu-
nu kuvvetle ileri sirmuglerdir “®. Samberg ve
arkadaglari, elektrostagmografi ile degerlendir-
dikleri 41 idiopatik skolyozda vestibular son
organ bozuklugu oldugunu saptamiglardir ©,
1984’de Yamada ve arkadaglari, 150 hastalik
idiopatik skolyoz serilerinde optokinetik nistag-
mus ve diger bazi testlerle denge fonksiyonla-
rini degerlendirmigler, % 79 hastada testlerin
bozuk oldugunu saptamiglardir. Bu deger,
kontrol grubunda elde edilen % 5’lik bozuk test
oranina goére oldukga anlamli bulunmugtur @29,

2009 yilinda Lambert ve arkadaslari, lavral
dénemde vestibller sistemleri ¢ikartilan
Xenopus kurbagalarinin erigkin yasta skolyotik
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deformitelerinin gelistigini, radyografi ve mik-
rokomputerize tomografi ile saptadiklarini
yayinlamislar ve bu durumun insan idiopatik
skolyoz etiolojisinde bir model olabilecegini
ileri sirmasglerdir ©¥.

idiopatik skolyoz hastalarinda vibrasyon
duyusunda da belirgin azalma ve sag-sol arasi
asimetri oldugu gosterilmigtir "7, Byl ve
Gray, kompleks denge reaksiyonu ile ilgili fark-
I duysal durumlarda idiopatik skolyozu olan ve
olmayanlar arasinda belirgin fark oldugunu
goOstermiglerdir 9. Maguire ve arkadaslari,
idiopatik skolyozu olan hastalarin cerrahileri
sirasinda yaptiklari elekrofizyolojik inceleme-
lerde uzamig refleks aktiviteleri gbsteren anor-
mal bir merkezi sire¢ oldugunu saptamiglar,
bu durumun hastaligin sebebi olabilecegini
ileri sirmuglerdir ©. Barrack ve arkadaslari
ise, idiopatik skoyozlu hastalarin proprioseptif
duyularindabelirgin azalma oldugunu sapta-
miglardir ©. Bu bulgular omuriligin arka kolon
fonksiyonlarindaki anormalligin etiyolojide rolu
oldugunu destekler niteliktedir ©”. Ancak
Melnnes ve arkadaslari, bu goragin karsisin-
dadirlar, yaptiklari calismalarda idiopatik skol-
yozlu hastalarda vibrasyon duyusunun normal
kisilerden farkli olmadigini géstermiglerdir ©®.

Pes Kavus ve diger bazi ayak deformiteleri
de ylruylsiU ve dengeyi olumsuz etkilemekte-
dirler. Diger taraftan pes kavusun néromusku-
ler hastaliklarla birlikte gérilme sikhgi oldukca
yuksektir %9 Ancak buna kargin pes kavus
ile idiopatik skolyozun birlikte gérilme sikligi
beklenenden dusuktar.

Herman ve arkadaslari, idiopatik skolyozlu
hastalarda merkezi sinir sisteminden kaynak-
lanan bir motor kontrol problemi oldugunu bil-
dirmislerdir “. idiopatik skolyozlu hastalarda
beynin timinin organizasyonunun asimetrik
oldugu ve bunun da motor ve duyu yollarinda
bozukluklarin nedeni oldugu da ileri strdlmus-
tir “9. Lee ve arkadaslarinin, 2009 yilinda
yaptiklari PET-CT ¢alismalarinda, néral meta-

bolizma acisinda normal hastalarla idiopatik
skolyoz hastalar arasinda higbir fark olmadigi
ve idiopatik skolyoz hastalarinda beyin fonksi-
yonlarinin normal oldugu belirlenmistir 2.

Repko ve arkadaglari, 2008 yilinda yayinla-
diklari elektronmikroskopi ¢alismalarinda,
idiopatik skolyoz hastalarinda otonom sinir
sisteminde miyelin kiliflarinda ve akson fibrille-
rinde kontrollere nazaran 6nemli morfolojik
degisiklikler oldugunu rapor etmiglerdir ©3.

Sun ve arkadaglari, Chu ve arkadaslan
idiopatik skolyozlu hastalarin MR incelemele-
rinde serebellar tonsillerin normale gére fora-
men magnumun daha genis olmasi nedeniyle
normal kisilere goére daha asagida yer aldigini,
bunun etiyolojide bir yeri olabilecegini ileri sur-
muslerdir 07,

NOROENDOKRIN FONKSIYON BOZUK-
LUGU:

idiopatik skolyozlu hasta ve ebeveynlerinin
normal yasitlarina gére daha uzun boylu olma-
lari, blylme hormonunun etiyolojide rol oyna-
digi fikrini dogurmustur ™. Skogland’in pros-
pektif calismasinda testosterol dlzeyinde
artig, blyime hormon salinimi konusunda
asir duyarlik oldugu belirlenmistir . Misol ve
arkadaslari, 15 hastalik prospektif calismala-
rinda serum buyume hormon dlzeylerinde
normallere nazaran idiopatik skolyoz hastala-
rinda bir fark olmadigini saptamiglardir .
Willner ve arkadaslari, skolyotik hastalarda
serum somatomedin dulzeylerinin kontrollere
nazaran daha yuksek oldugunu gézlemiglerdir
@9 Diger taraftan, Skogland ve arkadaglari,
somatomedin dlzeylerinde bir fark bulama-
miglar ve etiyolojide roli konusunda soru isa-
reti oldugunu ileri sirmuisglerdir . Spencer ve
Zorab, 52 idiopatik skolyoz ve 20 saglikli kont-
rol hastasinda yaptiklari ¢calismada, yas ve cin-
siyete gOre serum somatomedin dlzeyleri ara-
sinda bir fark olmadigini géstermiglerdir .
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idiopatik skolyozda son vyillarda (izerinde
durulan diger 6nemli teori omurga gelisiminde-
ki Pineal bezden salgilanan melatoninin
dizenleyici rollindeki bozukluklardir. Pineal
bezden salinan bu nérohormon, diurnal ritme
sahiptir . Pineal bezi cikartilan tavuklarda
skolyoz gelistigi saptanmis, bunun sebebinin
vibrasyon duyusunda azalma ile paravertebral
kaslardaki asimetrik blyuame oldugu ileri
surdimastir €+ [diopatik skolyozlu hasta-
larda yapilan ¢aligsmalarda melatonin seviyesi-
nin kontrol grubuna nazaran dusik oldugu
belirlenmigtir . Bagnall ve arkadaglari, idio-
patik skolyozlu hastalarda hem diurnal hem de
nokturnal melatonin diizeylerinin normale gére
oldukga disuk oldugunu saptamiglardir ©.
Ancak Hilibrand ve arkadaglari, bu verilerin
aksini gbstermisler ve melatoninin skolyoz olu-
sumunda bir etkisi olmadigini ileri sirmusler-
dir ",

Sadat-Ali ve arkadaslari idiopatik skolyoz
hastalarinda serum  melatonin sevilerinin
dislk oldugunu ve bu disUkligunin egriligin
Cobb acisi ile negatif korelasyon gdsterdigini
rapor etmiglerdir ®. Wu ve arkadaglari 2006
yilinda ve Qiu ve arkadaglari, 2007 yilinda
yayinladiklari calismada, melatonin reseptor
subgruplart MT1 ve MT2’nin paravertebral kas-
larda, kontrol grubunda simetrik bir yayilim
gOrulirken, idiopatik skolyoz hastasinda asi-
metrik bir yayilim gdsterdigini saptamiglardir.
MT2 mRNA dagihmi konkav tarafta daha fazla
iken MT1 mRNA dagiliminin egrilik siddetinden
bagimsiz olarak benzer oldugu belirlenmis,
bilateral bu asimetrinin yiksek ihtimalle, hasta-
iga sekonder gelistigini ileri stirmuglerdir ©9 .
Diger taraftan, 2009 yilinda yapilan bir calisma-
da, Fagan ve arkadaglari, pinealektomi icin
tavuklarin uygun bir model olmadigini, ¢lnku
tavuk omurgalarinda disk olmasina ragmen
snoviyal intervertebral eklemler icerdigini belir-
lemiglerdir ©”. Cheung ve arkadaslari, 18 may-
munda uyguladiklari pinealektomi sonrasi, 29
ayda melatonin seviyelerinin distigini ancak

hicbir maymun da skolyoz gelismedigini sap-
tamiglar, bu nedenle daha alt sinif hayvan
modellerinin insan igin uygun olmadigini ileri
surmuglerdir 2,

Raczkowski 2007 yilinda idiopatik skolyoz-
lu kiz hastalarda yaptigi ¢calismada, estrodiol
dazeylerinin saglikl kontrol grubuyla karsilas-
tinldiginda benzer oldugunu, ancak testoste-
ron duzeylerinin yliksek oldugunu, testosteron
dizeyinin degerlendiriimesinin progresyonun
belirlenmesinde yardimci bir yéntem olacagini
ileri sirmasglerdir ©".

PLATELET FONKSIYON BOZUKLUGU:

idiopatik skolyozlu hastalarda trombosit
yapisi ve fonksiyonlarinda anormallik saptan-
migtir ©856607684%) - Kalmodulin, trombositlerde
ve adalelerde bulunan kalsiyum baglayan bir
reseptdr proteini olup, kontraktil protein siste-
mi aktin-miyozini dizenler. Eger bir kasiima
bozuk ise hem trombositler, hem de kaslar
olumsuz etkilenir ™. Ozellikle rijit ve progresif
egriliklerde kalmodulin dizeyleri 6nemli 6l¢i-
de yuksek bulunmustur ®®. Acaroglu ve arka-
daglarinin 2009 yilinda yayinladiklari ¢alisma-
da, 29 idiopatik skolyoz hastasinda paraver-
tebral ve platelet érneklerinde melatonin ve
kalmodulin dizeyleri arastiriimigtir.
Kalmodulinin konveks tarafta ylksek, konkav
tarafta dlslk olacak sekilde apikal bdlgede
asimetri gOsterdigini, plateletlerde ise ne kal-
modulinin ne melatoninin kontrollere gore fark-
Il dizeyde olmadigini saptamiglardir ©.
Kalmodulin yuksekliginin etiopatogenezdeki
roli tam olarak bilinmemektedir. Ancak prog-
resyonda etkili oldugu dasundlmektedir.
Kindsfather ve arkadaslarina gére, kalmodulin
egriligin progresyonunun gdsterilmesinde en
iyi prediktordir ©©. Lowe ve arkadaslarina gére
kalmudilin platelet aktivasyonunu gdsterme-
mektedir, Acaroglu ve arkadaslarinin da sap-
tadigi gibi egriligin apikal bélgesinde asimetrik
bir dagilim géstermektedir. Bu durumun nede-
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ni veya bu yuksekligin etki mekanizmasi tam
olarak gunumuzde agikliga kavusturulmamis-
tir . Konunun aydinlatiimasi igin daha bir cok
arastirmaya ihtiyac oldugu aciktir.

GENETIK:

Kardeslerde ve 1. derece yakin akrabalar-
da da hastaligin saptanmasi, Beals, Cowell ve
arkadaslari, Dickson ve Harrington gibi yazar-
lara idiopatik skolyoz etiyolojisinde genetik
faktorlerin rol oynadigini dusundirmustir
©283346)  Bu caligmalarin tamami kigisel g6z-
lemlere dayali olup, kanit duzeyleri dusuk kli-
nik caligsmalardir. Ailesel gegisi destekleyen bir
diger bulgu, skolyotik hastalarin uzu boylu
ebeveynlerin uzun boylu ¢ocuklarinda idiopa-
tik skolyoz gorulmesidir “=9.

Reisenborough ve Wynne-Davies, Boston,
Massachusetts’teki birka¢ ailede hastaligin
gérulmesine dayanarak herediter bir gegisin
hastalik icin mUmkin olabilecegini ileri sur-
muslerdir ©. Wynne-Davies’in daha énce yap-
tig1 epidemiyolojik ¢alismalarda hastaligin 1.
Derece akrabalarda % 6.9, 2. Derece akraba-
larda % 3.7 ve 3. Derece akrabalarda % 1.6
goérilme orani saptamigken (118), bu calisma-
da sirasiyla % 11.1, % 2.4 ve % 1.4 insidans
oldugu belirtilmis ve bu durum, dominant veya
multifaktoriyel bir gecisin s6z konusu oldugu-
nu distndarmastir ©9. Cowell ve arkadaslari,
110 idiopatik skolyozlu hastanin 590 ebevey-
ninde ve ikizinde yaptiklari calismada spora-
dik insidansin % 20 oldugunu bulmuslardir 7.
2007 yilinda Weiss, idiopatik skolyozlu ikizler
Uzerinde yaptigi calismada, insidansi % 75
bulmus, ikizlerin bazilarinda egrilik siddeti ve
progresyon paternlerinin tamamen ayni oldu-
dunu, buna karsin muhtemelen fenotipik fark-
llliklar nedeniyle bir kisminda ise farkli prog-
resyon paternlerine sahip oldugunu saptan-
mistir 2. Diger taraftan Andersen ve arka-
dasglari, 1931 ile 1982 yillan arasinda
Danimarka ikiz kayitlari girmis 46418 ikizden

adresine ulasilan 34944 cifte anket yollamislar
ve 23204 ciften yanit almiglar, 220 kiside skol-
yoz tespit etmiglerdir. Prevalansin % 1.05
oldugunu, konkandansin ise 0.13 oldugunu
belirlemiglerdir ©.

Lowe ve arkadaslari son calismalarinda,
genetik gecisin mendelian kurallarina uyan,
ancak heterojenik penetrans iceren tek bir gen
bozuklugu oldugunu ileri sirmuglerdir ©2.
Ogilvie ve arkadaglari da, 2006 yilinda, 145
hastalik serilerinde, % 97’sinin ailesel oldugu-
nu, en azindan bir majoér genin hastalikta rol
oynamasi gerektigini belirtmiglerdir @,

Kesling ve Reinker, literatirdeki vakalari
gbzden gecirdikleri meta analiz calismalarinda
6 ikizde de idiopatik skolyoz oldugunu rapor
etmiglerdir . Bu ¢calismada monozigot ikizler-
de, dizigot ikizlere nazaran egriliklerin paterni-
nin, ciddiyetlerinin ve progresyon paternlerinin
daha uyumlu oldugu da ileri strGlmustir ©°,

DeGeorge ve Fisher, idiopatik skolyozda,
genetik bir predispozisyonun varligindan s6z
edilebilecegin, ancak hastaliga mekanik etki-
lerle cevresel faktérlerin yol acgtigini bildirmis-
lerdir. Bu calismada predispozisyon yaratan
en 6nemli etmenlerden birinin ileri anne yasi
(30-39 yas) oldugu ileri sarilmustar ©2.

Burwell ve arkadaglari, organ asimetrisi
olan hastalarinda skolyoz eslik ettigini gézlem-
leyerek, hastalik genetik kdkeni olan bir asi-
metrik gelisim hastahgi oldugunu ileri sirmus-
lerdir 9.

Son 10 yildir, idiopatik skolyoza yol agabi-
lecek spesifik bir genin var olup olmadigi
konusundaki arastirmalar yogunlagmigtir. Bu
yeni calismalar, addlesan skolyozun otozomal
dominant gegisi ile birlikte ailelerin genomik
DNA’larini analiz etmek icin genetik baglanti-
lari arastirmaktadir. Stphe edilen gen bozuk-
luklari nesiller boyu takip edilerek, ilgili bozuk-
luktan sorumlu olup olmadigi izlenmektedir
esrensrez1zs) - Qgilvie ve arkadaslari, pedigri
calismalarinda % 97 hastanin ailesel oldugu-




The Journal of Turkish Spinal Surgery

nu en azindan bir genin idiopatik skolyozla ilgi-
li olabilecegini ileri sirmuglerdir ©".

Miller ve arkadaslari, omurga yapisindaki
bag dokusu lifleri ve kollojen yapisini olugtu-
ran genlerdeki bir bozuklugun ailesel adélesan
idiopatik skolyoza yol acabilecegini ileri sir-
muslerdir V.

instilin benzeri bilylime faktéri-1 (IGF-),
kemik gelisiminde 6nemli bir role sahiptir.
2006 yilinda Yeung ve arkadaglari, 506 idio-
patik skolyoz ve 227 normal kontrol grubunda
yaptiklari calismada, IGF-I genotipi ile hastali-
gin iligkili olmadigini ancak, polimorfizm olan
hastalarda egrilik siddetinin ve progresyonu-
nun daha fazla oldugunu saptamislar, bunu
omurgadaki hizli buyumenin etkiledigini ileri
surmuslerdir 29,

Qiu ve arkadaglari, melatoninin etiolojideki
rolu Gzerindeki ¢alismalari temel alarak mela-
tonin reseptér 1B (MTNR1B) genini arastir-
miglardir. Yapilan g¢alismada, idiopatik skol-
yozlu hastalarda kontrollerle karsilastinldigin-
da genotipik ve allelik siklik benzer bulduklari-
ni rapor etmiglerdir. Belki melatonin dazenleyi-
ci bagka bir gen defekti s6z konusu olabilece-
gini, ancak melatonin reseptdr geninde belli bir
mutasyona rastlamadiklarini bildirmisglerdir ©°.
Ancak reseptdr genindeki polimorfizimin idio-
patik skolyozla iligkili oldugunu, ancak egriligin
siddeti ile bir korelasyon gostermedigini ileri
sturmuglerdir (86). 2008 yilinda ayni arastirici-
lar, bu kez MTNR1A geninin polimorfiziminin
idiopatik skolyozla iligkisini arastirmiglar ve
hastaligin olusumunda ve siddeti ile iligkili
olmadigini belirlemislerdir 2.

Qiu ve arkadaglari, 2007 yilinda blydme
hormonu reseptérleri ile idiopatik skolyoz ara-
sindaki iligkiyi arastirmiglardir. 505 idiopatik
skolyozlu kiz ¢cocugunda yapilan calismada 5
tip polimorfizm taranmis ve kontrolle ayni geno-
tipik ve allelik siklik oldugunu gostermiglerdir .
Ayni aragtirmacilar leptin duzeyleri ile de bir
genetik iliski olmadigini saptamiglardir . Qiu

ve aradaglari ayni yil, daha 6nce addlesan
idiopatik skoloyzla iligkili olabilecegi belirtilen
19. kromozomdaki 19p13.3 lokalizesyondaki
dipeptidpeptidaz 9 (DPP9) geninin de hastali-
gin olusumu ve progresyonu ile iligkili olmadi-
gini géstermislerdir .

Miller ve arkadaslari tarafindan 2006 yilin-
da, kifoskolyoz olan 7 ailenin 53 bireyinin 5,
13, 17 ve 22. kromozomlarda yapilan genomik
tarama calismasinda, 13. kromozomda 5 aday
gen bulunmustur .

Wu ve arkadaglari, 202 idiopatik skolyozlu
hasta ve 174 saglikli kontrolde yaptiklari ¢calis-
mada XX genotipik estrojen reseptér geni poli-
morfizminin kontrollere gdre idiopatik skolyoz-
lu hastalarda belirgin ylksek oldugunu, bu
genotipe sahip hastalarda boyun 160 cm. |,
Cobb agilarinin ise 40°den fazla oldugunu
rapor etmiglerdir *°. Japonya’da estrojen
reseptor Alfa geninin Pvull ve Xbal polimor-
gizminin idiodpatik skolyozla iligkili oldugu bil-
dirilmistir. Tang ve arkadaglari ise aksine bu iki
polimorfizmin daha genis bir seride yaptiklar
calismada idiopatik skolyozla iligkili olmadigini
ileri sirmaglerdir %9, 2009 yilinda Esposito ve
arkadaglari, idiopatik skolyozlu hastalarda,
estrojen reseptdr geninde hastalikla iligkili 4
adet polimorfizm saptamiglardir ©®. Zhang ve
arkadaglari, 218 idiopatik skolyozlu hastada
yaptiklari galigmada, estrojen reseptdr geni
Beta geninin exon OK polimorfizminin hasta-
liktan stuphe edilmesi icin uygun bir indikatér
oldugunu, ayrica bu polimorfizmin hastanin
boyu ve egriligin siddetiyle ile iligkili oldugunu
belirlemiglerdir 2.

Gao ve arkadaslari, g6z, kalp defektleri,
koana atrezisi, gelisme geriligi, genital veya
driner anomaliler ve sagirlikla giden CHARGE
sendromu ile iligkili 812 kromozomunda bulu-
nan kromodomain heliks DNA baglayici prote-
in-7 (CHD-7) polimorfizmi ile idiopatik skolyo-
zun iligkisini arastirmiglar, hastahgin erken
dénem tespitinde énemli bir indikatér oldugu-
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nu saptamiglardir “*. Kulkami ve arkadaglari,
hirsutizm, 6grenme zorlugu, gelisme geriligi ve
CHARGE sendromu ile iligkisi daha 6nce gos-
terilen CHD2 haployetmezligi, farelerde embri-
yonik dénemde olusturulmus ve bu farelerde
lordoskolyoz ve gelisme geriligi olustugu belir-
lenmigtir ©7.

Auilisa ve arkadaslair ise disk dejenerasyo-
nu ile ilgili matriks metaloproteinaz (MMPs) ve
interlékin 6 (IL6) gen polimorfizm idiopatik
skolyozun genetik predispozusyonunun sap-
tanmasinda énemli oldugunu bildirmiglerdir ©.
Wang ve arkadaglari 2008 yilinda yayinladik-
lar1, triptofan hidromsilaz 1 (TPH1) ve arilalki-
lamin N-asetiltranferaz (AANAT) polimorfizmi
ile idiopatik skolyozla iligkisini arastiran calis-
malarinda, melatonin sentez bozuklugu ve
idiopatik skolyozla kesin iligki oldugunu belirle-
mislerdir . Chen ve arkadaslari, daha énce
mutant farelerde skolyozla iligkisi g&sterilen
ekstraselltler matriksin duzenlenmesinde rol
oynayan matrilin-1 geninin Gzerinde yer alan
tagSNP rs1149048 polimorfizminin hastahgin
tespitinde ve progresyonun belirlenmesinde
kullanilabilecegini rapor etmislerdir . Marosy
ve arkadaglari ise 15925-26 kromozomunda
bulunan aggrecan gen polimorfizminin de idio-
patik skolyozla iligkisi saptamiglardir ©°.

Ocaka ve arkadaslari, ingiliz toplumunda, 9
kromozomun q kolunda 31.2-34.2 araliginda
ve 17. kromozom q kolu 25.3-gtel arasinda
gen defektinin idiopatik skolyozla iligkili oldugu-
nu saptamiglardir ™. Day ve arkadaglari,
Turner sendromu ile iligkili X esey genindeki
kisa boy geni (SHOX)’nin uzun boy ve konjeni-
tal skolyozla iligkili oldugunu gostermiglerdir .
Raggio ve arkadaslari, daha énceden idiopa-
tik skolyozla iligkili oldugu belirlenen 1,6,7,8 ve
14. kromozomlara ilaveten 12. kromozom da
da bir lokus oldugunu belirlemiglerdir ©2.
Clough ve arkadagslari, 2010 yilinda yayinla-
nan, 1198 Uyesi olan 202 skolyoz saptanan

ailede yaptiklar calismalarinda 17. kromo-
zomda tespit edilen lokusun hastahgin etiloji-
sinde 6nemli rol oynadigini ileri surmuglerdir
@) Sonug olarak idiopatik skolyozla iligkili ola-
rak bir ¢cok polimorfizim degerlendirilmis, bun-
larin hastaligin tespitinde ve progresyonunun
belirlenmesinde kullanilabilecegi gosterilmistir.
Son 5 yilda, 1., 5., 6., 7., 8., 9., 12, 13.,14,,
15. ve 17. kromozomlarda idiopatik skolyozla
kesin iligkisi gosterilen gen defektleri saptan-
migtir.

Ogilvie gére 2010 yil Subat ayinda yayin-
ladig! “idiopatik skolyoz ve genetik testle” isim-
li derleme yazisinda artik idiopatik skolyozun
bu gln igcin genetik bir hastalik oldugunun
belirlendigini bu nedenle hastaliga addlesan
idiopatik skolyoz vyerine “ailesel skolyoz”
demenin daha uygun olacagini belirtmektedir.
Hastaligin ilerleyip ilerlemeyecegini bazi
genetik testlerle yukarida da zikredilen indika-
torlere bakilarak belirlenebildigini, tedavi algo-
ritmasinin buna gére yénlendirilebilecegini ileri
strmektedir. Son yillarda artik gelismis Ulke-
lerde ciddi egrilik sayinin neredeyse hi¢ gorul-
medigini, ciddi egriliklerin cerrahi tedavilerinin
hala ancak geri kalmis uUlkelerde yapildigini
ifade etmektedir ©2.

SONUGC:

Bu gune kadar, skolyozla birlikte seyreden
patolojilerin bir benzerinin idiopatik skolyoza
da yol acmis olabilecegi fikri yaygin olarak
kabul bulmus ve bu yéndeki arastirmalar
yogunlasmistir. Lowe ve Peters, idiopatik skol-
yozda rol oynayan farkli mekanizmalari sema-
tize etmistir (Sekil-4) 3. Vibrasyon gibi derin
duyularda azalma giden nérolojik bozukluklar,
yuksek ihtimalle hastaliga sekonder gelisen
ancak etiopatogenezde de etkisi oldugu diusu-
nilen bag dokusu bozukluklari, pineal bez
malfonksiyonu ve melatonin disukligu, plate-
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Sekil-4. Lowe ve Peters, idiopatik skolyozda rol oynayan farkli mekanizmalari sematize etmigtir

let ve kas kasilma fonksiyonlari ile iligkili
kamodilinin paravertebral kaslardaki olumsuz 4
etkisi idiopatik skolyoz etiolojisinde rol oynadi-
g1 konusunda bir ¢ok calisma vardir. Son 5 yil-
dir hastalhigin genetik kdkeni Uzerinde calig-
malar yogunlasmig, genotipik bazi polimor-
fizmlerin hastaligin tespiti ve progresyonunun
belirlenmesindeki 6énemine dair saglam kanit-
lar elde edilmistir. Bununla beraber; 1.,5,,
6.,7.,8.,9., 12., 13., 14., 15. ve 17. kromozom-
lardaki gen defektlerinin hastaligin nedeni igin
aday genler olarak belirlenmigtir. Bu giin gene-
tik calismalarla progresyon ile iligkili polimorfik
tarama testleri gindemdedir. Yakin gelecekte,
secici dolleme ile skolyoz insidansi giderek
azalacagini, progresyon gosterecek egrilikler
Onceden saptanarak daha ciddi cerrahi tedavi-
lere gerek kalmadan tedavi edilebilecegini ve
belki de hastaligi olusturan gen defektlerinin
tamamen cozulmesi ile hastaligin engellendigi
veya yavaglatildigi medikal tedavilerin buluna-
bilecegini disinmek hayal olmaktan ¢ikmis
gibi gérinmektedir.
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LUMBOSAKRAL KOK ANOMALILERI

ANOMALIES OF THE NERVE ROOTS OF LUMBOSACRAL REGION

Suat Erol CELIK*

OZET:

Lomber bdlgede karsimiza c¢ikan kok
anomalileri, lomber disk cerrahisinde
prognozu etkileyebilecek bir faktérdir. Bu
konu, literattirde son 40 yildir giindemde olup,
Ozellikle son yillarda gérintileme ybntemleri
ile operasyon déncesi tani konulabilmektedir.
Bu sunumda; lumbosakral bélgede
karsilagilan kék anomalilerinin siniflamasi ve
tani yéntemleri, gtncel bilgiler 1s1ginda
tartisiimistir.

Anahtar Kelimeler: Kbk anomalisi, lomber
disk cerrahisi, lumbosakral bbélge, manyetik
resonans goértntiileme.
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SUMMARY:

Lumbosacral nerve root anomalies may
affect the prognosis in lumbar disc surgery.
These lesions have been well documented in
the literature for more than 40 years. The
preoperative diagnosis is possible with
modern neuroradiological modalities. In this
article; the author review the classifications
and the clinical implications of nerve root
anomalies of lumbosacral region.

Key words: Conjoined nerve root, lumbar
microdiscectomy  magnetic  resonance
imaging, root anomalies.
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GiRiS:

Lumbosakral kok anomalileri, literatirde
olgu sunumlari ve kadavra c¢aligsmalariyla
dékumante edilmis ve basarisiz bel cerrahisinin
sebepleri arasinda gdsterilmigtir > 2. Bazi
arastirmacilar, belirgin bir disk patolojisi olmasa
da, k6k anomalisinin yalniz bagina bel ve bacak
agrisina sebep olabilecegini savunmusglardir 2,
Son senelerde ise kék anomalilerinin manyetik

rezonans goéruntilemede (MRG) nasil
taninabilecegi tartisma konusu olmustur.
Gundimuzde lomber disk cerrahisinde

mikroskop kullaniminin artmasiyla bu gibi
patolojilerin cerrah tarafindan daha kolay
taninabilecegi amaclanarak, kék anomalilerinin
siniflamasi ile radyolojik tanimlamalari tekrar
gbzden gecirmemizin faydal olacagini
dusinmekteyiz.

TARIHCE:

Lumbosakral kok anomalileri ilk defa bir
italyan hekim olan Zagnogi tarafindan 1949
yilinda spinal radikuler sinirlerin anormal bir
anastomozu seklinde rapor edilmigtir. Bu tarihten
itbaren elde edilen veriler literatirde 120’den
fazla calismada desteklenmigtir 4. Lumbosakral
kdk anomalileri ile ilgili Kklinik verilerin blyuk
cogunlugu, operasyon gbzlemleri ve geriye donuk
olarak degerlendirilen radyolojik caligsmalardan
olusmaktadir. Bu bulgular elimizdeki verilerin
6nemli bir dezavantaji olsa da, dikkatlice yapilmis
detayll kadavra calismalari ve bu temelde
olusturulmus siniflandirmalar, bilgi eksikligimizi
tamamlamigtir.  Son  calismalarda MRG
bulgularinin sistematik olarak degerlendiriimesi ve
radyolojik belirteclerin gdsterilmesi ise bu tip
olgularda operasyon &ncesi tani koymamizi
kolaylastirmaktadir. Ancak, dikkat ¢ceken bir diger
husus ise  lomber  mikrodiskektominin
guncellesmesi ile kok anomalilerinin daha az
gundeme geldigidir. Bu sonucun mikrodiskektomi
esnasinda laminatomi ve foraminatomi alaninin
kiglk tutulmasindan kaynaklanabilecegini
dustinmekteyiz.

SINIFLAMA:

Lumbosakral kék anomalilerinde iki ana
siniflama vardir. Bunlardan ilki Cannon ve
arkadaglari tarafindan 1962'de yapilmig ©.
Daha sonra Neidre ve McNab tarafindan son
kez modifiye edilmistir (10) (Sekil-1.a ve b). Bu
siniflamada Tip-1’de ayni dural kiliftan iki ayri
kOk c¢ikmaktadir. Tip-1A’da Ustteki kok
catallanmadan sonra kendi forameninden
ciktigr halde diger kék bir asagr mesafeye
devam etmektedir. Tip-1B’de ise kranial
taraftaki kdk servikal yerlesimli bir kok gibi 90
derecelik bir aciyla mesafeden g¢ikmaktadir.
Tip-2’de ise ayni mesafeden iki ayri dural kilif
icinde iki ayri kOk c¢ikmakta ve bunlar
beraberce foramene girmektedirler. Tip-3’de
ise kokler arasinda ekstradural anastomozlar
olmaktadir. Bu siniflamada Tip-4'de birden
fazla anomali vardir.

Literatirde en kabul géren ikinci siniflama
ise Kadish ve arkadaglarinin yaptigi ve kendi
adiyla anilan siniflamadir © (Sekil-2). Bu
calisma; 100 adet kadavraya ait spinal
koklerin hem intradural, hem de ekstradural
incelenmesine dayanmaktadir. Ayni
calismada, 100 adet farkh hastaya lomber
myelografi yapilmig ve benzer olarak kék
anomalileri  myelografide  gdsterilmeye
cahsilmis ve bdylece her iki grup arasindaki
ilgilesim saglanmaya calisiimigtir.  Bu
siniflamada 4 tip mevcut olup, Tip-2 kendi
arasinda dort ayr alt gruba boélinmektedir.
Tip-1 tamamen intradural anstomozlari ifade
etmektedir. Tip-2.a’da kdk, mesafeden kranial
orijinli, Tip-2.b’de ise kaudal orijinli olarak
cikmaktadir. Tip-2.c’de ise kaudal yerlesimli
kdk bir alt mesafedeki ile yanasik duzende
seyretmekte, Tip-2.d’de ise bu iki kdk birlesik
bir ana kokten cikmaktadir. Tip-3'de
eksrtadural anastomozlar vardir. Tip-4’de ise
ekstradural catallanma vardir. Bu siniflama
yapilan calismalarda en c¢ok ragbet gdéren,
hem anatomik, hem de klinik olarak uyumlu bir
siniflamadir. Ancak, Tip-1 olarak ifade edilen
intradural anastomozlari operasyon sirasinda
ya da gérintileme metotlariyla tanimlamak
zordur.
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Sekil-1. a ve b. Neidre ve arkadaslarina gore Tip-1A, 1B, 2A, 2B ve Tip-3’in sematik gérinimleri.
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Sekil-2. Kadish ve arkadaslarina gbre kék anomalileri. Burada Tip-1 tamamen intradural, Tip 2 ise ¢ikis
sekline gbre 4 grupta incelenmektedir. Tip-3 tamamen ekstradural, Tip-4 ise sonradan catallanan kok
olarak siniflandiriimaktadir.
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TANI:

K6k anomalilerinde teshisinde elimizdeki
radyolojik modalitelerinin hepsinin ayri bir
6nemi vardir. Ginimulzde pek kullaniimasa
da myelografide kék anomalileri gérilebilir ©.
Tani agisindan MRG bilgisayarli tomografiye
nazaran daha hassas tir. Son calismalarda
MRG ile kbk anomalileri preoperatif dénemde
gorilebilmektedir. Ozellikle aksiyel T1 ve T2
kesitlerde ise “paralel belirti”, “hilal yag
belirtisi”, “kése belirtisi” ve “sagital omuz
belirtisi” gibi indikatorler 6n plana ¢ikariimigtir
a2 o 1 Qgzellkle hastanin preoperatif
semptomlarinin siddeti disk basisi ile orantisiz
ise, bu olgularda kdk anomalisinden
suphelenilmelidir.

TARTISMA:

K6k anomalilerinin ilk defa rapor edildigi
1949 yilindaki Zagogni’nin ¢alismasindan bu
yana, bu malformasyonun sebebi
aciklanamamigtir.  Dusunulen  etiyoloji,
embriyolojik yasamda sinirlerin  migrasyonu
sirasinda bir defekt oldugu, sonug olarak bir
kokin daha kranial veya kaudalden ya da
ortak bir ana kdékten c¢iktigr seklindedir ©.

K6k anomalilerinin lomber disk hernisi ya
da spinal stenoz gibi mekanik bir basi
olmadigi halde, tek basina radikilopati
yapabilecegi de literatirde 6ne sardlmustir
@112 Hatta bir ¢galismada ABD de yapilan
yillik 200 000 lomber diskektomi olgusunda
gorulen % 33 oraninda olan basarisiz bel
cerrahisi uygulamalarinin en 6nemli sebebi
olarak kok anomalileri gosterilmigtir ®. Ancak,
bu hipotez daha sonraki caligmalarla
desteklenmemis ve genis Dbir kabul
gérmemistir. Dikkati ceken bir diger husus ise
son yillarda k6k anomalileri literatiirde daha az
gndeme getirilmektedir. Bunun olasi
nedenleri son yillarda lomber
mikrodiskektominin yayginlagsmasiyla
laminatomilerin kugtk tutulmasi, basarisiz bel
cerrahisinde sekonder instabilite ve epidural
fibrozis gibi bagka faktérlerin 6n plana ¢ikmasi
olabilir ©,

Literatirde kék anomalilerinin sikligi, 1952
yilinda Ethelberg ve Riishide tarafindan %
0.34- 2.7 arasinda tespit edilmig, 1980 yilinda
yapilan bir tomografi ¢calismasinda ise 8000
tomografi kesitinde % 2 insidans bulunmustur
©™_ Bir diger calisma da ise 376 lomber MRI
incelenmesinde ko6k anomalisi 2 olguda
gbraldigu (7), baska bir seride ise
mikrodiskektomi yapilan 80 hastada % 5
oraninda anomali oldugu rapor edilmigtir @4,
612 lomber disk hernisi operasyonu igceren bir
diger klinik seride ise bu oran % 1.2 dir.
Kadavra calismasi olarak detayli bir aragtirma
olan Kadish ve arkadaslarinin galismasinda
k6k anomalisi orani % 14 olsa da, bu
calismada intradural seviyeye de bakildigi ve

yalnizca operasyon sahasi ile Kkisith
kalinmadigi icin oran yuksekligi anlamli
olabilir®.,

Yapilan calismalarin buyidk c¢ogunlugu
operasyon bulgulari ve bunlara ait olgu
sunumlari olup, radyolojik bulgular da
cogunlukla geriye dénuk olmaktadir. 1980’li
yillarda myelografi én planda iken daha
sonraki yillarda tomografi ve MRG bulgulari 6n
plana c¢ikmigtir @, Myelografi kadavra
disseksiyonuna gére daha az oranda kok
anomalisini gbstermekte, intradural
komponent ve ekstradural anastomozlari
gOstermekte yetersiz kalmaktadir ®. Yalnizca
bilgisayarli tomografi ise yine suboptimal bir
goruntileme yontemidir. MRG de ise koronal
planda olan géruntiler 6zellikle catallanan
kékl gbstermede son derece duyarhdir @,
Ayrica aksiyel T1 ve T2 kesitlerde ise “paralel
belirti”, “hilal yag belirtisi’, “kése belirtisi” ve
“sagital omuz Dbelirtisi” gibi bulgular
tanimlanmistir. Bu bulgularla MRG teshis
degeri en yuksek modalite olmaktadir © '
(Sekil-3.a ve b). Ancak yine de, 6zellikle disk
patolojisinin eslik ettigi durumlarda, bu teshis
bulgulari yetersiz kalabilir. Bu bulgularin

6nemi cerrahi sirasinda olasi bir kok
yaralanmasinin  6nune gecmektir. Kok
anomalisi olan bir olguda mikroskopik
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biyitme altinda dahi olsa cerrahin
beklemedigi bir bdlgede kék gérilmesi, ya da
kokin farkli bir noktadan c¢ikmasi, kok
yaralanmasi olasiligini arttirmaktadir @+ 7.

Gunumuzde kék anomalilerinin tek basina
radikilopati yaptigi distncesi, pek kabul
gbérmese de Transfeldt ve Simmons’un 1982
de yaptiklari biyomekanik calismalarda, spinal
kordun fleksiyon ve ekstansiyon gibi fizyolojik
hareketlerde kék anomalisinin traksiyondan
dolayr semptomatik olabileceg@i distunulmustir

(a)
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19, Gercektende fizyolojik hareketler sirasinda
kék anomalisinin bir traksiyona ugrayip
ugramadigl konusu, bagka bir yerde glindeme
getirilmemigtir. Dudslncemize goére; kok
anomalileri bir patoloji durumunda radikuler
semptomlarin abartili bir sekilde gérilmesine
sebep olabilir ®. Lomber disk cerrahisinde
klinik bulgular ile radyolojik patoloji arasinda
bir uyumsuzluk varliginda kdék anomalileri
akilda tutulmahdir.

Sekil-3. a. Song ve arkadaslarina gére manyetik resonans gériintilemedeki bulgularin sematik gérinima

(15). b. paralel belirtinin MR gérinima.
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OMURGA CERRAHISINiIN ONCULERI / FRONTIERS OF SPINAL SURGERY

SULTAN II. BAYEZID KULLIYESi VE SEREFEDDIN SABUNCUOGLU

HEALTH CENTER OF SULTAN BAYEZID Il AND SEREFEDDIN SABUNCUOGLU

Cem COPUROGLU*

OZET:

Osmanli imparatorlugu déneminde, 15.
ylizyilda Edirne’de kurulan Sultan Il. Bayezid
Kiilliyesi, dartgsifa, tip medresesi, cami,
asevi, imaret, misafirhane, hamam gibi
bélimlerden olugsmaktaydi. Dartgsifada
hastalara sifa dagitilirken, tip medresesinde
hekimler yetistiriimekteydi. Buglnki karsiligi
ile egitim, arastirma ve uygulama hastanesi
gibi calisan Dartigsifa ve Tip Medresesi,
birgok tip dalinda éncd oldugu gibi Ortopedi ve
Travmatolojiye de Oénclilik etmigtir. Tirk
Omurga Cerrahisinin temellerinin de bu
medreselerde atildigi gérilmektedir.

Anahtar Kelimeler: Sultan Beyazid
Ktilliyesi, Tip medresesi, Omurga ¢iKkigi.

Kanit Diizeyi: Tarihsel Derleme, Diizey V

SUMMARY:

Health Center of Sultan Bayezid I, founded
in the 15th century in Edirne during the
Ottoman Empire, included hospital, medical
school, mosque, food house, imaret (social aid
unit), guest rooms and Turkish bath. While
patience was given to the patients in the
hospital, new doctors were educated in the
medical school. Hospital and medical school
worked as an education, research and
application center and was the leader for
many medical branches as it was a leader of
orthopaedics and traumatology. It can be seen
that these medical schools are also the
leaders of Turkish Spine Surgery.

Key Words: Health Center of Sultan
Bayezid, Medical  school, Vertebral
dislocation.

Level of Evidence: Historical Review,
Level V
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GIiRIS:

Sekizinci ve 13. yuzyillar arasinda islam
tibbr altin cagini yasamis ve Osmanl
imparatorlugu déneminde tip egitimi ve
uygulamalari bu suregten olumlu ydnde
etkilenmigtir. Bu dénemde Killiye adi verilen
darisgsifa, cami, medrese, tabhane
(misafirhane), imaret, hamam ve asevinden
olusan kompleksler insa edilmistir. Vakif
sistemi ile ylzyillar boyunca hizmet veren
Edirne, Sultan Il. Bayezid Killiyesi’nin
darlgsifasinda hastalara sifa dagitilmis,
medresesinde tip egitimi verilmis, camisinde
ibadet edilmis, misafirhanesinde misafirler
agirlanmis ve asevinde fakir fukaralar
doyurulmustur.
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Resim-1. Sultan Il. Bayezid Killiyesi genel gérinim.
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Sultan Il. Bayezid Kiulliyesi, Fatih Sultan
Mehmet'in oglu ve 8. Osmanl Padisahi Sultan
[l.Bayezid tarafindan yaptiriimistir. Sultan II.
Bayezid'in Akkirman seferine cikarken 1484
yilinda temelini attigi yapilar toplulugu, 4 yil
kadar kisa bir sure iginde bitirilerek hizmete
acilmigtir.  Sitenin - mimarinin  Hayreddin
olduguna dair yaygin bir gérus vardir ©
(Resim-1).

Kalliyenin, Darrtsifa kismi  (bugunku
karsihgr hastane), Osmanlinin en 6nemli
saghk kurumlarindan biridir. Sifa dagitan yer
anlamina gelmektedir. Kurulusunda her tarla
hastalara hizmet vermigtir, 6yle ki kurulug
vakfiyesinde hastanenin hekim kadrosu 1
bashekim, 2 hekim, 2 cerrah, 2 kehhal (g6z




The Journal of Turkish Spinal Surgery

doktoru) ve 1 eczacidan olugmaktadir. Bu
hastanede tedavi parasizdi ve haftada 2 gin
sehirdeki hastalara Ucretsiz ila¢g dagitilirdi.
Tedavide donemin hekimlik bilgilerinin yani
sira muzigin, su sesinin, guzel kokularin ve
mesguliyetin  tedavi edici  etkisinden
yararlaniimigtir ©.

Darlgsifanin, hasta yataklarinin oldugu
bélimune sifahane denir. Uzun yillar boyunca
hastalara sifa dagitan bu sifahane, 1850’li
yillarda, sadece ruh hastalarinin tecrit edildigi
bakimsiz bir kurum haline gelmistir. Bina bir
yandan bakimsizliktan, diger yandan yatagi
dolan Tunca Nehri’nin tagkinlari sonucu biyuk
zararlar gérmustur ©.

1875 yilinda Edirne'yi ziyaret eden Safvet
Pasa, killiyeye de ugramis ve buradaki icler
acisi durumu goérip, sadrazama rapor etmistir.
Hemen ardindan patlayan 1877-78 Osmanli
Rus Savasi esnasinda Edirne iggal edilince,
buradaki hastalar istanbul'a génderilmistir.
Bunun (zerine istanbul'dan Edirne Valiligine
bir emir génderilerek, istanbul'da bu tir
hastalar icin yer kalmadigi belirtilmis ve
sifahanenin onarilarak tekrar kullanima
acilmasi istenmisgtir. Bunun UGzerine 1896
yihinda onarim gormis ve ruh hastalarinin
tecrit ve tedavilerinde bir slire daha
kullaniimigtir. 1910 yilinda tekrar onarilan
sifahane, Edirne’nin Ruslar tarafindan isgal
edildigi Osmanli-Rus Savasi sonrasinda
baglayan ve Balkan Savaglari ile daha
derinlegsen Edirne’nin koéta gunleri, killiye gibi
bircok yapinin da sahipsiz kalmasina yol
acmigtir @9,

Cumhuriyet sonrasi yasanan ekonomik
sikintilar ve kulturel mirasa gereken dnemin
verilmemesi nedeni ile yikiip yok olma
tehlikesi ile kargi karsiya kalan tarihimizin bu
Onemli yapis;, 1984 yilinda Trakya
Universitesine devredilmis ve bir restorasyon

suireci sonunda, egitim alanlari olarak
kullanilmaya basglanmigtir. Aslina uygun
kalmaya calisilarak, 1997 yilinda kalliyenin
darigsifa bélima ve 2008 yilinda tip
medresesi bolimi muize haline getirilmis ve
ziyarete acilmistir. Dinyanin en prestijli
muzecilik dédillerinden biri olan Avrupa
Konseyi 2004 yili Avrupa Mize Odili’ni
alarak hak ettigi sayginhgi kazanmigtir ©.

TIP MEDRESESI
(MEDRESETU’L ETIBBA):

Edirne Sultan Il. Bayezid Medresesi 1488
yilinda hizmete girerek ‘Altmiglik Medrese’
dnvaniyla tip egitimi vermeye baslamistir. On
sekiz oda ve bir dershaneden olusan medrese,
darussifaya bitigik olarak yapilmigtir (Resim-2).
Her odada bir 6grenci olmak Gzere o tarihlerde
bu medresede 18 &grenci okutuluyordu.
Kalliyenin  vakfiyesine gbére medresenin
personel kadrosu; Bir muderris (ders veren
hoca), bir muid (miderris yardimcisi), bir hafiz-
I katdp (kutuphane gorevlisi), bir bevvab
(kapict) ve bir ferrag’tan (yataklar duzelten
hizmetli) olugsmaktaydi. Tip medresesinin
mufredat programi ayrintili olarak
bilinmemektedir fakat o dbnemin ana tip
kitaplarindan  birinin  yazari  Serefeddin
Sabuncuoglu’dur.  iki  kitaptan  olusan
Cerrahiyyeti-I-Haniyye ve Micerrebname’yi
yazan Sabuncuoglu kitaplarinda ortopedik
cerrahi ile ilgili bir cok teknik tanimlamisgtir @57,

Cerrahiyyetu-I Haniyye, 1465 yilinda
yazilmis, Turk-islam literattriindeki ilk resimli
tip kitabi olma 6zelligini tagir. Kitabin ilk cildi, o
yillarda cok kullanilan daglama ydntemi ile
ilgilidir. ikinci cilt cerrahi yéntemler, 89. BSlim
polidaktili ve sindaktili tedavisine ayrilmistir.
36 bdlimden olusan 3. konu Ortopedi ve
Travmatoloji, alt ve Ust ekstremite kirik ve
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Resim-2. Sultan Il. Bayezid Kulliyesi Tip Medresesi.

cikiklarinda reduiksiyon yontemleri, kirik ve
cikiklari anlatmaktadir . Sabuncuoglu,
konjenital el anomalilerinin cerrahi tedavisini
ve el yaralanmasi sonrasi elin palmar tarafina
tahta bir destek koyulmasini 6neren ilk tip
kitabi yazaridir ©.

OMURGA CIKIKLARININ TEDAVISI:

Sabuncuoglu’nun kitabi Cerrahiyyeti-|
Haniyye’nin ikinci cildi, 30. bélumde omurga
cikiklarinin nasil tedavi edilmesi gerektigi
anlatiimaktadir.

‘Vertebral kemigi kolondan tam ya da yarim
olarak cikabilir. Eger tam cikarsa onun ilaci
yoktur. Hasta tuvaletini tutamaz. Kemik arkaya
dogru cikmissa ve iki kemikten biri bir yana
Oburh diger yana kaymigsa onun da ilaci
yoktur. Ancak sirttan yana cikarsa tedavisi
vardir. Soyle ki diz bir yere yumusak bir dések
serilir, hasta ylzusti yatirilir, koltuk altlarindan
ve kalcalarindan gecirilen kusaklarla alete
baglanip hasta iki tarafa gerdirilir. Bdylece
omurga kemiklerinin aralari acilir. Doktor iki
eliyle ¢ikik kemigi asagiya dogru bastirip
yerine oturtur’®” (Resim-3, 4).
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Resim-3. Killiye saglik mizesinde sergilenen omurga ¢ikigi tedavi yéntemi.

Resim-4. Killiye saglik mlzesinde sergilenen omurga cikigi tedavi ydntemi.
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Omurga  yaralanmalarinda  Hipokrat
traksiyon masasi iyi bilinen bir aractir ©.
Serefeddin Sabuncuoglu buyldk bir bilim
adami ve travmatolojinin &nculerindendir.
Kitaplarinda sayilar 20’den fazla kirik ve ¢ikik
rediksiyon manevrasini minyatir cizimlerle
tarif etmigtir. Redlksiyon manevralari icin
cerrahi aletler ve ateller tarif etmistir.
Ekstremitelerin ~ ve  omurganin  Kirik,
cikiklarinda reduksiyon sonrasi breys ve ortez
kullanimini  énermistir. Ayrica reduksiyon
sonrasi hastayr sik gobzlemleyerek takip
edilmesi gerektigini dnermigtir ©.

Cerrahiyyetu-l Haniyye, eski Yunan,
Roman, Arap ve Turk cerrahi tekniklerini
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harmanlayan énemli bir tibbi eserdir. Yasadigi
stre icinde fark edilmese de, Serefeddin
Sabuncuoglu, iyi bir klinisyen, tip yazari ve
cizim ustasidir “. Sultan Il. Bayezid
Kulliyesi’'nde, omurga c¢ikigi tedavisi,
Sabuncuoglu’nun tarif ettigi ve minyatar
cizimini gosterdigi sekilde canlandiriimigtir
(Resim-5).

Unlti Tark gezgini Evliya Celebi 1652
yilinda gezdigi Sultan Il. Bayezid kdlliyesi tip
medresesinden ‘Kulliyenin icinde Medreseti-|
Etibba ve odalarinda talebeler vardir ki, her
biri daima Eflatun, Sokrat, Filbos, Aristotalis,
Galen, Pisagor gibi alimlerden bahseden
olgun tabiplerdir. ‘llim ikidir. Biri dinler ilmi,

i --"":II.III - e '|£
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Resim-5. Cerrahiyyet(’l Haniyye’de gésterilen omurga cikigi tedavi yéntemi minyatr gizimi.
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o6burt beden ilmidir’ s6zGnin anlaminca, her
biri fenne yoénelip, hekimlik ilminde kiymetli
kitaplara deger vererek, ademogullarinin
derdine deva eristirmege calisirlar’ diye
bahseder ©.

Osmanl tibbinin énemli merkezlerinden
olan Sultan Il. Bayezid Kiilliyesi tip medresesi,
tim branslarda oldugu gibi ortopedi ve
travmatolojide de hizmet vermistir. Omurga
hastaliklarinin  tedavisinin  uygulandigt,
hastalara sifa dagitan ve uzun yillar hekimler
yetistiren ¢cok 6énemli bir merkez olmustur ve
Tark Omurga Cerrahisinin Oncu
kurumlarindan biridir.
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STE SORULARI / QUESTIONS OF CME

Asagidaki coktan secmeli sorular, TOTBID TOTEK Yénetim Kurulu tarafindan dergi editériiigimiize

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 segmeli 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 saygilarimizla.

1-

Kotil ve $engdz’iin calismasina gore
lomber bélge pedikil duvar
kalinliklariyla ilgili olarak
asagidakilerden hangisi dogrudur?

a) Medial duvar ve lateral duvar kalinlar
esittir

b) Medial duvar laterale gére daha kalindir

c) Lateral duvar mediale gbre daha
kalindir

d) Duvar kalinlari hastalara gore
degiskenlik gosterir

e) Hepsi dogru

Uziimciigil ve arkadaslarinin
calismasina gore sagidakilerden
hangisi yanhstir?

a) Bu calismaya 16 hasta dahil edilmigtir.
b) Final korreksiyon orani % 43.3'tlr.

c) % 26.5 spontan korreksiyon
gorulmastar.

d) Bir hastada hematoraks, bir hastada
kavsak kifozu komplikasyonu gérulmugtur.

e) Tum hastalara anterior gevsetme
uygulanmustir.

Gokce ve arkadaslarinin calismalar ile
ilgili olarak asagidakilerden hangisi
yanhstir?

a) Bu calismada 54 hastanin 56 diskine
protez uygulanmgtir.

b) Postoperatif Oswestry skoru 7.67’ye
dismustar.

c) Hareket miktari 7,2 derece olarak
belirlenmistir

d) Anterior translasyon miktari 0,8 cm’dir

e) Vaskuler ve nérolojik komplikasyon
goralmemistir.
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Zinnuroglu ve arkadaslarinin kronik bel
agrilarinda manyetik alanin tedavi
etkinligini arastiran calismalariyla ilgili
olarak asagidakilerden hangisi dogrudur?

a) 19 goénulld hastanin bel agilar igin 20
mikrotesla manyetik alan uygulanmigtir.

b) Manyetik alan 30 dakika 15 seans
uygulanmistir.

c) Hastarin agrlar Gzerinde belirgin etki eld
edilememistir.

d) Fonksiyonel kapasitelerinde artis
saglanmigtir

e) Hepsi dogru

Abuzeyed ve arkadaslarinin olgu
sunumlarinin o] altinda
asagidakilerden hangisi yanlistir?

a) Bir hastada iki seviyeli muz kafes
kullaniimistir.

b) Her iki kafeste migrasyon gérilmis ve
spinal kanal basisi olgsmustur.

c) Kafesler anteriordan girisimle gikartilarak
revize edilmigtir.

d) Revizyon sonrasi néral bulgular
dizelmigtir.

e) Posterior enstrimantasyon uygulanmigtir.

Stagnara gére idiopatik skolyoz
etiolojisinde asagidakilerden hangisi rol
oynar?

a) Rotasyon deformitesi

b) Yapisal dorsal kifoz

¢) Yapisal dorsal lordoz

d) Postiral kifoz

e) Postiral lordoz
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Pineal bezden salgilanan melatoninin
idiopatik skolyoz etiolojisindeki rolii
nedir?

a) Melatonin serebellar bozukluga vyol
acmaktadir

b) Melatonin yiksekligi ile kas imbalansi
gelisir

c) Melatonin omurga gelisiminde rol oynar
d) Melatonin kas sinir kavsak bozuklugu
olusturur

e) Dusik melatonin seviyesi,
duyusunu bozar

vibrasyon

Asagidakilerden hangisi idiopatik skolyoz
etiolojisinde rol oynadigi disiniilen
noérolojik bozukluklardan degildir?

a) Kraniyal atrofik alanlarin varlig.
b) Vibrasyon duyusunda azalma.

c) Serebellar tonsillerin normale gére daha
altta yerlesimi.

d) Vestibuler fonksiyon bozuklugu
e) Optokinetik nistagmus varlig.
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10-

idiopatik skolyoz hastalarinda
paravertebral kas kontraktil proteinlerini
diizenleyen Kalmodulin icin
a§ag|dakllerden hangisi dogrudur?

) Hem OFlateletlerde hem de paravertebral
adeleler e dusuk duzeyde bulunur

b) Plateletlerde ylksek diizeyde bulunurken
paravertebral kaslarda dlsUk diizeydedir.

¢) Hem J)Iateletlerde hem de paravertebral
adeleler e ylksek dlzeyde bulunur

Plateletlerde normal dizeyde iken
Ealravertebral adelelerde dusik dizeyde
ulunur

) Hem J)Iateletlerde hem de paravertebral

adeIeIer normal dlzeyde bulunur

Son yillarda idiopatik skolyozda
agidaki hangll kromozomlarda aday

gen er tespit edilmistir?

a)1l,veb

b) 6. ve 7

c)8,ve9,

d

e) Yukaridakilerin hepsi dogru.




Journal of Turkish Spinal Surgery

209




The Journal of Turkish Spinal Surgery

2010; 21 (2): 209-210

DUYURULAR / ANNOUNCEMENTS

17th IMAST

July 21-24, 2010

Sheraton Centre Toronto, Toronto, Canada
Megan M. Kelley

Meetings Director — IMAST

555 E. Wells Street, Suite 1100
Milwaukee, WI 53202

P. + 1-414-289-9107

F. + 1-414-276-3349

E. mkelley@srs.org

EuroSpine 2010

September 15 - 17, Vienna, Austria

Pre-Meeting Sept. 14 / Post-Meeting Sept 18
Reed Messe Wien Exhibition & Congress Center
Local Hosts: M. Ogon, J. Grohs
www.eurospine2010.com

45th SRS Annual Meeting & Combined Course

September 21-24, 2010 - Kyoto, Japan.
WWW.SI'S.0rg

209




210




