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TURK OMURGA CERRAHISi DERGISI

Turk Omurga Cerrahisi Dergisi, Tirk Omurga Cerrahisi Dernegi'nin resmi yayin organidir. Tirk Omur-
ga Cerrahisi Dernegi, Prof. Dr. Emin Alici 6nderliginde az sayida lye tarafindan 1989 yilinda izmir
(Turkiye)'de kuruldu.

Dernegin kurulus amaci:

- Omurga cerrahisi ile ugrasan Ortopedi ve Travmatoloji uzmanlari ile Norosirurji uzmanlarini bir
araya getirerek omurga cerrahisi ile ilgili bilgi ve birikimlerini paylasmalarini saglamak,

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

- Omurga cerrahisi konusundaki gelismeleri takip etmek ve Uyelerine aktarmak,

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

- Omurga cerrahisi egitiminde standardizasyonu saglamak,
- Omurga cerrahisi konusundaki bilimsel calismalar
6zendirmek ve bu konudaki ¢calismalari iceren dergi ve kitaplar ¢ikarmak,

- Tum bu ¢abalarla Tiirk omurga cerrahisini gelistirmek ve Diinya omurga cerrahisine bu yolla katki-
lar saglamaktir.

Tirk Omurga Cerrahisi Dergisi, Tlirk Omurga Dernegi’'nin resmi yayin organidir. Derginin amaci,
Turk omurga cerrahlarinin calismalarini ve literatlirdeki yeni gelismeleri yayinlayarak tim Turk tip
camiasinin ve 6zellikle omurga cerrahisiyle ugrasanlarin bilgi ve gorgustini artirmaktir. Ayrica dergi,
dernek Uyeleri hakkindaki gelismeleri, omurga cerrahisi ile ilgili bilimsel kongre ve toplantilari, yeni
¢ikan yayin ve kitaplari dergi abonelerine duyurmak amacini gtitmektedir.

Tirk Omurga Cerrahisi Dergisi'nin ge¢misi, Tirk Omurga Cerrahisi Dernedi gecmisi kadar eskidir.

Dernegin ilk kez izmir Cesme’ de diizenledigi kongre ile es zamanli olarak ilk 4 sayi yayinlanmistir. iki
yilda bir diizenlenen uluslararasi kongrelerde sunulan calismalar, dernegin 6zendirmesiyle yazarlari
tarafindan orijinal makale haline getirilmis ve dergide yayinlanmistir.

Dergqi, klinik ve temel arastirma, davetli derlemeler ve olgu sunumlari seklindeki Yayin Kurulunun
onayladigi orijinal makaleleri ingilizce veya Tiirkce olarak yayinlar. Calismalar, en az iki hakem tara-
findan degerlendirildikten sonra yayinlanabilir. Yayin Kurulu, yayini kabul etme, diizeltilmesini iste-
me ve yayinlamama hakkina sahiptir. Dergi, her ti¢ ayda bir ¢ikar ve dort sayida bir cilt tamamlanir.

Turk Omurga Cerrahisi Dergisi'nde yayinlanan ¢alismalardaki bilimsel veri, bilgi ve ¢cikarimlar ile ilgili
bilimsel etik ve mediko-legal sorunlar yazinin yazarlarinin sorumlulugundadir, konuyla ilgili edito-
rin ve yayin kurulunun higbir sorumlulugu yoktur.

Son yillarda artan bilimsel etik ve mediko-legal sorumluluk bilinci dergimiz icin temel esaslari olus-
turur.

Bilimsel cevrelerin ve toplumun da beklentisi bu yondedir. Dergimizde yayinlanan makalelerde,
alintilarin mutlaka kaynak belirtilerek kullanilmasi zorunlulugu vardir. Dergimiz, hasta haklarina say-
gih olup, dergide yayinlanan calismalarda hasta onay formlarinin olmasina 6zen gosterir ve hastala-
rin kimliklerini desifre edecek sekilde isimlerinin kullanilmasina, fotograflarin g6z bandi olmaksizin
basilmasina izin vermez. Calismalara ait etik kurul onaylarinin olmasini zorunlu tutar. Yazarlar, ticari
kuruluslardan maddi destek almislarsa bu durumun acikga belirtilmesini sart kosar. Dergimiz yazar-
lardan destek alinan kurulusun makalenin icerigine karismadigina, yayinlanmasina miidahale etme-
yecegine ve izinsiz baska bir yerde kismen veya tamamen yayinlanmayacagina dair taahht ister.

Turk Omurga Cerrahisi Dergisi, dernek Uyelerine ve abonelere lcretsiz olarak dagitiimaktadir.

Derginin yayin ve dagitim giderleri, dernek Uye aidatlarindan, kongre gelirlerinden ve dergiye ali-
nan reklam bedellerinden saglamaktadir. Reklam bedelleri aktiiel fiyatlara gore belirlenir. Dergi ya-
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yin kurulu, bir veya birden ¢ok ticari kurulusla sponsorluk anlasmasi yapmaya yetkilidir. Ancak ilgili
kuruluslar, asla derginin bilimsel icerigine, tasarimina, yayinlarin yayinlanma sirasina ve siirecine
mudahale edemezler.

Turk Omurga Cerrahisi Dergisi, Birlesmis Milletler, “Global Compact” sézlesmesine uyacagini taah-
hiit etmis ve bunu bir bildiri ile Birlesmis Milletlere bildirmistir. Bu meyanda, dergimiz genelde insan
haklarina, 6zelde hasta haklarina ve deneysel calismalarda hayvan haklarina saygili olunmasi gerek-
tigi inancinda olup, yayinlanan calismalarda bu prensiplere uyma zorunlulugu getirmistir.

Son yillarda klinik olarak ilgili bilimsel gelismeler, cagdas Olciiler, daha sofistike istatistiksel yakla-
simlar ve iyi formile edilmis arastirma planlarinin artan kullanimini ve st diizey raporlamayi icer-
mektedir. Bilimsel yazilar, diger yazilar gibi, yaratici bir stireci yansitir, sadece bir eylemi degil. Bir
raporun kalitesi tasaridaki fikrin ve arastirmanin ydnetilmesinin kalitesine baghdir. lyi hazirlanmis
sorular veya hipotezler, tasari ile iliskilidir. iyi hazirlanmis hipotezler tasariyi gsterir ve tasari da hi-
potezi gosterir. Bir raporun etkililigi kisalik ve odak ile ilgilidir. Az noktaya dikkat cekmek yazarlarin
kritik konulara odaklanmasini saglar. Kisalik ve 6zllik tekrardan kaginma (birkag istisna harig), sade
stil ve diizgtin gramer ile elde edilir. Pek az orijinal makalenin 3000 kelimeden fazla olmaya ihtiyaci
vardir. Daha uzun makaleler temel yeni metotlar raporlaniyorsa veya bir literatiir arastirmasi yansiti-
yorsa kabul edilebilir. Yazarlarin agdali ifadeden kaginmasi gerekmesine ragmen, etkili iletisim sag-
layan kritik bilgi cogu kez sorularin (veya hipotezler veya anahtar konular) tekrarlanmasi anlamina
gelir. Sorular Ozet, Giris ve Tartisma béliimlerinde belirtiimeli, ve yanitlar Ozet, Sonuglar ve Tartisma
boltimlerinde yer almalidir.

Pek ¢ok derginin makaleleri formatlamak igin yonergeler yayinlamasina ragmen, yazi stilleri yazarla-
rin az veya ¢ok kurulu ve aliskanlk edindikleri bir yazma stiline sahip olduklari icin ¢esitlidir.

Turk Omurga Cerrahisi Dergisi, geleneksel olarak genel yonerge olarak AMA stilini kullanmaktadir.
Ancak pek az bilimsel ve tibbi yazarin bu stilleri 6grenmek icin zamani vardir. Bu nedenle dergimiz
diizgun dilbilgisi ve sade etkili iletisim sinirlari icinde bireysel stillere hosgoru ile yaklagmaktadir.

vii



THE TURKISH JOURNAL OF SPINAL SURGERY

The Turkish Journal of Spinal Surgery is the official publication of the Turkish Spinal Surgery Society.
The Turkish Spinal Surgery Society was established in 1989 in Izmir (Turkey) by the pioneering ef-
forts of Prof. Dr. Emin Alici and other a few members. The objectives of the society were to:

- establish a platform for exchange of information/ experience between Orthopedics and Trauma-
tology 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 mem-
bers

- organise international and national congresses, 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 nationally, and therefore make contributions to spinal
surgery internationally.

The Turkish Journal of Spinal Surgery is the official 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 parti-
cular. Also, the Journal aims at communicating the advances in the field, scientific congresses and
meetings, new journals and books to its subscribers. The Turkish Journal of Spinal Surgery is as old
as the Turkish Spinal Surgery Society. The first congress organized by the Society took place in Ces-
me, 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 organi-
zed 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 manusc-
ripts. 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 articles lies with the authors, and the editor or the
editorial board bears no responsibility.

In line with the increasing expectations of scientific communities and the society, improved awa-
reness about research ethics and medico-legal responsibilities forms the basis of our publication
policy.

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
information about the identity of the patient is disclosed; and photographs are published with eye-
bands. Ethics committee approval is a prerequisite. Any financial support must clearly be disclosed.
Also, our Journal requests from the authors that sponsors do not interfere in the evaluation, se-
lection, or editing of individual articles, and that part or whole of the article cannot be published
elsewhere without written permission.

The Turkish Journal of Spinal Surgery is available 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 pricing.

The Editorial Board has the right for signing contracts with one or more financial organizations for
sponsorship. However, sponsors cannot interfere in the scientific content and design of the journal,
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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 general, 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 necessitate more sophisticated statistical methods, welldesig-
ned research plans, and more refined reporting. Scientific articles, as in other types of articles, rep-
resent 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 exceptions), a simp-
le 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 information 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 sho-
uld be mentioned in Summary, Results, and Discussion sections.

Although many journals issue written instructions for the formatting of articles, the style of the
authors shows some variance, mainly due to their writing habits. The Turkish Journal of Spinal Sur-
gery adopts the AMA style as a general instruction for formatting. However, not many authors have
adequate time for learning this style. Thus, our journal is tolerant to personal style within the limita-
tions of correct grammar and plain and efficient communication.




YAZARLARA BILGILER
Tiirk Omurga Cerrahisi Dergisi (www.jtss.org),

Omurga Cerrahisi Dernegi'nin yayin organidir. Omurga
hastaliklar ile ilgilenen hekim grubuna dogrudan hitap
eden multidisipliner, hakemli bir dergidir ve spinal bilgi-
nin gelisimine dnemli katkida bulunacak orijinal calisma-
larin yayinlanmasi amaciyla diizenlenmistir. Dergi, klinik
ve temel arastirma, davetli derlemeler ve olgu sunumlari
seklindeki Yayin Kurulunun onayladidi orijinal makaleleri
ingilizce veya Tiirkce olarak yayinlar. Calismalar, en az iki
hakem tarafindan degerlendirildikten sonra yayinlanabilir.
Yayin Kurulu, yayini kabul etme, dizeltilmesini isteme ve
yayinlamama hakkina sahiptir. Dergi, her (¢ ayda bir ¢ikar
ve dort sayida bir cilt tamamlanur.

- Turk omurga cerrahisi dergisi, yil icinde 4 kez yayinlanir:
Mart, Haziran, Eylul ve Aralik.

- Tirk omurga cerrahisi dergisine Ingilizce ézet (Summary)
ve ingilizce anahtar kelimeler (Key Words) bélimlerine sa-
hip, “Omurga Cerrahisi”ile ilgili:

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

Dergiye ulasan ¢alismanin, baska bir yerde daha dnce ya-
yinlanmamis (6zet veya 6n rapor disinda) veya yayin icin
degerlendirme asamasinda olmamasi gerekir. Yayinda adi
gecen her calismacinin, ¢alismaya katilmis oldugu diistin-
[Ur. Tm yazarlar, cahismayr okuduklarini ve icerigi ile Tiirk
Omurga Cerrahisi Dergisi'ne gonderilmesini onayladiklari-
ni ekteki “Basvuru Mektubu”nda oldugu gibi ayri bir yazi ile
bildirmelidirler. Calismanin dogrulugu ile ilgili son sorum-
luluk, dergi, editorler veya yayinciya degil, yazarlara aittir.
Basvuru mektubunda ayrica herhangi bir ticari kurulustan
destek alip almadiklarini da agik¢a belirmelidirler.

Hastanin isminin ve bilgilerinin saklanmasi esastir. Hasta-
nin kimliginin dikkatli bir sekilde korunacaginin garanti
edilmesi ve calismada insanlar tizerinde yapildigi belirtilen
herhangi bir deneysel ¢calismanin, hasta bilgilendirilerek ve
insan denekler lzerinde yapilan deneysel arastirmalarda
ongoriilen ve tim yazarlarin goéris birligine vardigi yasalar
cercevesinde uygulanmasi, yazarlarin sorumlulugudur.

Hastalardan yazili izin alinip ve bu belge ¢alismayla birlikte
dergiye yollanmadik¢a hastalarin taninmamasi icin gozleri
kapatiimali ve fotograflardan isimleri ¢cikartmahdir.

- izinler: Yazarlar, ekte yer alan &rnekteki gibi (Yayin Hakki
Devri Mektubu) ayri bir yazi halinde, calismanin daha 6nce
baska bir dergide yayinlanmadigini ve degerlendirmede
olmadigini bildirmeleri gerekir. Yazarlar ayni zamanda ¢a-
lismalarinin tim yayin haklarini dergimize devrettiklerini
bu yazi ile bildirmelidirler. Yazarlarin, baska bir yerde yayin-

lanmis olan alinti, tablo ve resimlerin kullanilabilmesi icin
telif hakki sahibinden (genellikle yayinci) yazili izin almalari
ve gdndermeleri gerekir.

Derlemelerin formati, orijinal verileri bildirenlerinkinden
farkli olacaktir. Fakat ortak prensiplerin cogu uygulanir. Bir
incelemenin bir “Ozet’, bir “Giris” ve bir “Tartisma” balimi-
ne ihtiyaci vardir. Giris boliminin odaklanmis konulara
ve bu konular icin bir gerekceye ihtiyaci vardir. Yazarlar
calismalarini diger mevcut materyalden (monografi, kitap
boltimleri) ayirtan benzersiz yaklasimlari okuyucuya sun-
malidir. Konular “Girig” bélimiiniin son paragrafinda veril-
melidir. Bir incelemenin “Girig” bolimi, orijinal materyali
veren belgelere dayanan bir makale ile birlikte dort parag-
raftan uzun olmasi gerekmez. Daha uzun “Giris” ler odagi
kaybetmeye yatkindir, bu nedenle okuyucu hangi yeni bil-
ginin sunulacagindan emin olamaz.

“Giris"ten sonraki bolimler nerdeyse her zaman belirli in-
celemeye 6zglidir, fakat tutarl bir sekilde diizenlenmeli-
dir. Bashklar (ve uygunsa alt basliklar) paralel yapi izlemeli
ve benzer konular yansitmalidir (6rnegin tanisal kategori-
ler, metot secimi, cerrahi miidahale se¢imi gibi). Okuyucu
sadece basliklari g6z 6niine aldiginda, incelemenin manti-
gini anlayacak sekilde agik olmalidir. “Tartisma’, gdzden ge-
cirilmis literattirle uyumlu bir bitiin olarak ve “Giris"te be-
lirtilen yeni konularin kapsaminda birlestirir. Sinirlamalar,
verilmis bir calismadakinden ziyade literatiirdekileri yan-
sitmalidir. Bu sinirlamalar, teshisin veya tedavi seciminin az
veya cok belirli degerlendirilmesine engel olan literatiirde-
ki bosluklarla ilgili olacaktir. Literatlirdeki celismeler kisaca
arastinimalidir. Okuyucu sadece sinirlamalari arastirarak li-
teratliri perspektife oturtur. Yazarlar “Tartisma” bolimin(,
“Ozet” bélimiiniin sonunda kisa haliyle verilecek olmasina
benzer sekilde 6zet ifadeler ile bitirmelidir.

Genel olarak bir inceleme, konuya gore degisiklik goster-
mekle birlikte, belgelere dayali bir makale ile karsilastiril-
diginda daha genis bir literatiir incelemesine ihtiyag duyar.
Bazi konulara tiim bir monografide bile, (6rnegdin osteopo-
roz) kapsamli sekilde atifta bulunulamaz. Bununla beraber
yazarlarin bir incelemenin tiim literatliri temsil ettigini, ve
bunun biiyiik olmasi durumunda ¢ok sayida referansa ihti-
ya¢ duyuldugu unutulmamalidir.

- Orjinal makaleler: “Baslik sayfas’, “Ozet”, “Anahtar Ke-
limeler”, “Abstract’, “Key Words", “Giris’, “Materyal-Metot”,
“Sonuglar’, “Tartisma’, “Cikarimlar” “Kaynaklar” boltimlerini
icermelidir. ingilizce olan orijinal makalelere Tiirkce “Ozet”

ve Tirkce “Anahtar Kelimeler” bélima eklenmelidir.

- Bashik (80 karakter, bosluklar dahil): Ozet bélimiiniin
okuyucunun dikkatini cekmesinde 6nemli oldugu gibi,
baslik da ayni énemi tasimaktadir. Az sayida kisa kelime
ile soru ortaya atan veya soru cevaplayan basliklar, sadece
konuyu belirten baslklardan daha basarili olacaklardir. Ay-




rica “Bisfosfonatlar kemik kaybini azaltir” gibi bagsliklar ana
mesaji etkili sekilde tasir ve okuyucularin daha ¢ok aklinda
kalr.

- Basghk Sayfasi: a) Calismanin aciklayici bir bashgimni, b)
Tum yazarlarin tam isimleri ve akademik unvanlarini, c)
Sorumlu yazarin adini, adresini, faks ve telefon numarasini,
e-posta adresini, d) Sorumlu yazardan farkli ise “ayri basim-
larin” gonderilme adresini icermelidir. Baslik sayfasi ayrica
hastalardan gerekli izinlerin alindigina ve etik kurul onayi-
nin olduguna dair bilgiyi de icermelidir. Bashk sayfasinda
mutlaka “Kanit Dilzeyi” belirtilmelidir. Bunun icin ekte yer
alan Tablo-1'e bakilabilir. Ayrica ¢alismanin Tablo-2'de liste-
si yer alan konulardan hangisine girdigi (en fazla 3 konu)
belirtilmelidir.

- Ozet: ikinci sayfada, ingilizce yazilar icin Tiirkce, Tiirkce
yazilar icin ingilizce, 150-250 sozciiklik bir dzet yer alma-
hdir. Ozet baslica; gecmis bilgiler, calismanin amaci, mater-
yal-metot, sonuglar ve ¢ikarimlar (Background Data, Purpo-
se, Material- Methods, Results and Conclusion) boltimlerini
icermelidir. ingilizce ve Tiirkce dzet birebir ayni olmalidir.

Genel olarak bir Ozet b&liimii makalenin tamami tamam-
landiktan sonra yazilmalidir. Bunun sebebi, yazma sureci-
nin disiinceyi ve hatta belki de amaci nasil degistirdigi ile
iliskilidir. Yazar(lar) ancak verilerin dikkatli gdzden geciril-
mesi ve literatir ile sentezinden sonra etkili bir 6zet yaza-
bilir.

Gulnimuzde pek ¢ok okuyucu basil materyallerde aramak-
tansa, internet bazli veritabanlari araciligiyla tibbi ve bilim-
sel bilgiye erisiyor. Erisimin disinda okuyucunun girisi bas-
liklar ve Ozetlerden gectigi icin saglam baslklar ve 6zetler
okuyucun dikkatini daha etkili sekilde ¢eker. Bir okuyucu-
nun tim makaleyi inceleyip incelemeyecedi cogunlukla
zorlayici bilgi iceren bir dzete baglidir. Zorlayici bir Ozet
sorulari veya amaclar, metotlari, sonuglar (cogunlukla
nicel veriler) ve neticeleri icerir. Bunlarin her biri bir veya
iki ifadeyle verilebilir. “Bu raporun acikladigi konu ..." gibi
ifadeler cok az faydali bilgi verir.

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

- Giris (250 - 750 kelime): Makale konusuyla ilgili tarihsel
literatiir bilgisini icermeli, problem ortaya konulmali, calis-
manin amaci ve problemin ¢6zimu icin yapilanlar anlatil-
malidir.

Giris kismi en kisa bolim oldugu halde belki de en kritik bo-
[Gmddr. Giris bolim{ konulari etkili bir bicimde belirtmeli,
bu konular ve sorular icin gerekgeleri formile etmelidir. Bu-
nunla beraber calismalarin cogu sunlar icin yaymlanir: (1) ta-
mamen yeni buluslar bildirmek icin (nadiren vaka raporlar,
fakat bazen temel veya klinik calismalar); (2) daha 6nceden

raporlanan calismalari teyit etmek icin (6rnegin vaka rapor-
lar, kiictik ilk seriler); (3) veriler ve/veya sonuclar celiskili ise
literatlirdeki celiskileri takdim etmek veya belirtmek icin.
Arastirmalar ve diger 6zel makalelerin disinda bu li¢ amag-
tan bir tanesi genelde Giris bolimiinde belirtilmelidir.

ilk paragraf genel konuyu veya problemi sunmali ve 6ne-
mini belirtmelidir, ikinci ve belki tG¢lncl bir paragraf ge-
rekceleri sunmali, ve bir son paragraf sorular, hipotezleri
ve amacglari belirtmelidir. Bazilar gerekgceleri ve hipotezleri
formule etmeyi Aristo mantigi (tasimsal model) olarak di-
stinebilir ve su formu ele alabilir: A, B ve C ise, D, E ve Fdir.
A, B ve C onciilleri kabul edilmis olgular yansitirken, D, E
veya F mantikli cikarimlar veya tahminleri yansitir. Onciiller
en iyi yayinlanmis yayinlardan cikar, fakat mevcut veri yok-
sa yayinlanmis gozlemler (tipik niteleyici), mantikli iddialar
veya fikir birligi kullanilabilir. Bu 6ncullerin glici asagr yu-
kari veriler ile gézlemlerin azalan sirasinda veya fikre karsi
olan iddiadir. D, E veya F mantikl sonuglari yansitir. Gozlem
siralarini agiklamalar (D, E veya F) mantikli sekilde takip
eder. Bu nedenle hipotezleri formiile ederken, deneyleri
tasarlayan ve sonugclari raporlayan arastirmacilar tek bir
aciklamaya bagl kalmamahdir.

Gergekten yeni materyallerin oldugu ender istisnalarla
birlikte, yazarlar gerekgeler 6ne siirerken temsili literatiire
referans vermelidir. Bu gerekgeler yenilik ve sorularin ge-
cerliligini kurar ve literatlre yerlestirir. Yazarlar &ncdlleri
ilgili aktarmalar ile sade bir sekilde belirtmeli ve alintilar
ile yazarlarinin isimlerini tanimlamaktan kaginmalidir. Bu
yaklagimdaki istisnalar yeni bir metot icin gerekce gelis-
tirmekte gerekli oldugunda ge¢mis metotlarin tanimini,
veya gecmis 6rnek olustururken 6nemli oldugunda yazar-
larin isimlerine ithafi icerir. Alintilarin agiklamalari uygun
gordlirse Tartisma bolimiinde takip edebilir. Bir gerekce
hazirlarken, her tiirlii yeni miidahale belli sorunlari ¢gzmek
icindir. Ornegin, yeni implantlar (konsept olarak yeni degil-
se) daha 6nceki implantlar ile yasanan sorunlari bertaraf
etmek icin belirli kriterlere gore tasarlanir. Amag yeni bir
tedavinin raporlanmasi ise ¢alismanin onciilleri, aciklanan
sorunlari (mimkinse nicel sikliklarla) icermelidir ve onlara
atifta bulunmalidir.

Son paragrafta mantikli olarak dncekilerden baslar ve calis-
manin degiskenlerine (bagimli, bagimsiz) gore belirtilecek
sorular veya hipotezleri aciklamalidir. Calisma degiskenleri-
ne gore dayandirilmayan konular anlaml sekilde belirtile-
mez. Raporun odadi bu sorulara odaklanmayla ilgilidir ve
rapor literatiirde iyi sekilde agiklanmis cevaplari olan soru-
lardan kaginmalidir (6rnegin idiopatik skolyozda en fazla
rotasyon olan omur apikal omur mudur?). Sadece yeni ve
aciklanmamis bilgi varsa veriler, belirtilmis sorulari cevap-
lama geregi disinda bildirilmelidir.
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- Materyal-Metot (1000-1500 kelime): Hastalarin epide-
miyolojik, demografik bilgileri, klinik ve radyolojik ¢alisma-
lari, cerrahi teknik, sonuglarin degerlendirme metodu ve
istatistik calismalar bu bdlimde ayrintili olarak belirtilme-
lidir.

Prensip olarak “Materyal ve Metot”lar calismayi tekrarla-
mak icin baska arastirmaci icin yeterli detaylan icermelidir.
Uygulamada ise, bu tlr detaylar ne pratiktir ne de istenir
clinkt pek cok metot daha 6nce daha detaylh olarak yayin-
lanmistir ve ayrica uzun tanimlar okumayi zorlastirir. Bu-
nunla beraber, Materyaller ve Metotlar bolimi tipik olarak
en uzun bolumddr.

Klinik cahsmalari raporlarken yazarlarin tlkelerinin kanun-
larina ve dizenlemelerine gore etik komitelerinin veya
kurumsal inceleme kurulunun onayini belirtmek zorun-
dadirlar. Uygun yerde bilgisi verilen onay belirtilmelidir.
Bu onay “Materyal ve Metot” béliminin ilk paragrafinda
belirtilmelidir.

Baslangicta okur temel calisma tasarisini gérmelidir. Yazar-
lar daha 6nce raporlanmis metotlari sadece kisa bir sekilde
tarif etmeli ve atifta bulunmalidir. Yazarlar bu metotlari de-
gistirdiginde bu degisiklikler ilave agiklama gerektirir. Klinik
calismalarda hasta sayisi ve demografisi basta belirtilmeli-
dir. Klinik calismalar dahil olan ve harig olan kriterleri, serile-
rin ardil mi veya secilmis mi oldugunu; secilmisse secimde
rol oynayan kriterleri belirtmelidir. Okuyucu bu tanimdan
yarginin tim potansiyel kaynaklarini, teshisi, istisnayi, tek-
rari veya tedavi fikrini anlamalidir. Temel olarak gelecek ¢a-
lismalar icin harcanan ¢aba ve masraf ile, cogu yayinlanmis
klinik calismanin ge¢mise dayali olmasi sasirtici degildir.
Bu tiir calhismalar cok kez ge¢mise dayali oldugu icin haksiz
yere elestirilir, fakat bu calismanin gecerliligini ve degerini
ortadan kaldiramaz. Dikkatli bir sekilde hazirlanmis ge¢mi-
se dayali calismalar mevcut olan bilgilerin ¢ogunu sunar.
Bununla beraber yazarlar takipte kayip, zorluklar, eksik veri
ve gecmise dayali calismalarda yaygin olan cesitli fikir form-
lari gibi potansiyel problemleri tanimlamalidir.

Yazarlar istatistiksel analiz kullanirsa, Materyaller ve Metot-
lar bélimindn sonunda kullanilan tiim istatistiksel testleri
belirten bir paragraf yer almaldir. Birden fazla test kulla-
nildiysa yazarlar hangi testlerin hangi veri seti icin kullanil-
digini belirtmelidir. TUm istatistiksel testler varsayimlar ile
iliskilidir, verilerin bu varsayimlari karsilayacadi acikca go-
rilmezse yazarlar ya destekleyici verileri sunmalidir yada
alternatif testler kullanmalidir. Onem seviyesi secimi ka-
nitlanmalidir. 0,05lik alfa ve 0,80'lik beta seviyesi secilme-
si yaygin olmasina ragmen bu seviyeler bir sekilde istege
baglidir ve her zaman uygun degildir. Bir hata ¢ikariminin
ciddi oldugu durumda, klinik veya biyolojik 6nemi deger-
lendirmek icin calisma tasarisinda farkli alfa ve beta seviye-
leri secilebilir.

- Sonuclar (250-750 kelime): “Sonuclar” mimkin oldu-
gunca anlasilir ve 6zet belirtilmeli, ayrintil sonuclar tablo-
larda verilmelidir. Okuyucunun daha iyi anlayabilmesi icin
sonuglar bolim alt basliklarla boltnebilir.

Sorular veya konulara “Giris” bolimiinde yeterli sekilde
odaklanildiysa, “Sonuglar” béliminin uzun olmasi gerek-
mez. Genelde okuyucuyu metotlarin gecerliligine ikna et-
mek icin bir veya iki paragrafa ihtiya¢ duyulur, acikcaortaya
konan her soru veya hipotezi anlatan bir paragrafve son
olarak yeni ve beklenmeyen bulgulari raporlayan parag-
raflar. Her paragrafin ilk (konu) ctimlesi konuyu belirtmeli
veya soruyu yanitlamalidir. Okuyucu “Sonuglar” bélimiin-
deki her paragrafin sadece ilk climlesini goz oniine aldi-
ginda, yazarin ¢ikarimlarinin mantigr agik olmalidir. Tim
rakam ve tablolara yapilan parantez ici ithaflar, yazari ve-
rilerin yorumunu yazih olarak yapmaya zorlar; d6nemli olan
materyal veriler degil yazarin verileri yorumlamasidir.

Verilerin istatistiksel raporlanmasi &zel dikkat gerektirir.
Bazi sonuclar vurgulamak icin artar veya azalir (veya daha
fazladir veya daha azdir) ifadeleri ile birlikte ve karsilas-
tirmal kisimlardan hemen sonra p (veya baska istatistik)
degerini parantez icinde belirtmek daha etkilidir. Buna
ilave olarak, istatistiksel olarak farkli veya énemli dl¢tide
farkli olan kosullardan kaginmak okuyucunun istatistiksel
onemden badimsiz olarak istatistiksel degeri biyolojik veya
klinik agidan 6nemli olarak kabul edip etmeyeceklerine
karar verme imkani verir. Felsefe ve stil konusu olmasina
ragmen, asil p degeri, d5nceden konmus seviyelerden daha
disiik bir deger belirtmekten daha fazla bilgi tasir. Ayrica
Motulsky'nin dikkat cektigi Gzere, “Bir sonucun carpici ol-
madigini okuduysaniz, diisinmeye devam edin ... Once,
giiven araligina bakin ... ikinci olarak eger orada olsaydi
bir carpici farki bulmak icin ¢alisma nin glictind sorgulayin”
Bu yaklasim okuyucuya biyolojik veya klinik etkililik konu-
sunda daha iyi fikir verecektir.

- Tartisma (750-1250 kelime) : Tartisma bolimi spesifik
unsurlar icermelidir: bunun icin problem veya sorunun
tekrar belirtilmesi, sinirlamalar ve varsayimlarin arastiril-
masi, literatlirdeki bilgiler ile bir karsilastirma, karsilastir-
manin bir sentezi ile sonuca ulasmak gereklidir. Problem
veya sorunun yeniden belirtilmesinin vurgu amaciyla kisa
olmasi gerekmektedir. Bunun sonrasinda varsayimlarin ve
sinirlamalarin verilmelidir. Sinirlamalari arastirmadaki basa-
risizlik, yazarin bilmemesi veya goz ardi ettigini secmesini
gosterir, bu da okuru yanhs yonlendirir. Bu sinirlamalari
arastirma sadece kisa olmalidir, fakat tlim elestirel konular
tartisiimalidir ve okuyucunun sonuglari kafasinda stipheye
distirmemesi saglanmalidir.

Sonrasinda yazarlar verilerini literatiirde belirtilen veriler
ile karsilastirmali ve/veya karsitliklarini bulmaldir. Genel
olarak bu raporlarin ¢ogu Giris bolimiinde bahsedilen ge-
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rekgeleri icerecektir. Verilen bir caismanin 6zellikleri nede-
niyle, veriler ve gozlemler literatiirdekiler ile karsilastirilabi-
lir olmayabilir, en az egilimleri icermemesi yaygin degildir.
Nicel karsilastirmalar, caismadaki verilerin yaklasik deger
oldugu konusunda okuyucuyu en etkili sekilde ikna eder,
ve tablolar veya rakamlar bilgiyi etkili sekilde verir. Mim-
kiin oldugunda celiskiler belirtilmeli ve agiklanmalidir; bir
celiskinin acgiklamasi acik olmadigi zaman bu da belirtil-
melidir. Sadece makaledeki verilere dayali olan sonuglar
nadiren kesindir ¢linki literatlir neredeyse her zaman 6n-
ceki bilgileri icerir. Herhangi bir raporun kalitesi bu karsi-
lastirmalarin bagimsiz dogasina baglh olacaktir. Son olarak,
yazar(lar) verilerini literattrdekiler ile sentezlemelidir. Hic-
bir elestirel veri gézden kagmamalidir, ciinki karsit veri bir
gorusi etkili sekilde ciritebilir. Yani nihai sonuclar sadece
sunduklari yeni veriler ile degil ayrica literatiirdekiler ile de
uyumlu olmaldir.

- Cikarimlar : Calisma sonucunda yazarlarin vardig yargi-
lar ve oneriler kisaca belirtilmelidir. Bu bolimde calismada
elde edilen bilimsel verilere dayanmayan tahmin ve kisisel
fikirleri iceren climlelere yer verilmemelidir.

- Kaynaklar : Kaynaklarin bilimsel indekslerde bulunabi-
lir olmasina dikkat edilmelidir. Kisisel gortisme bilgilerine
kaynaklarda yer verilemez. Kaynaklar alfabetik sira ile
dizilmeli ve yazi icinde mutlaka site edilmeli, site edil-
meyen kaynaklar listede yer almamalidir. Sempozyum
ve Kongre bildiri sunumlarinin 6zetleri makale ile birlikte
yollanmalidir. Asagidaki listeleme yontemi kullaniimalidir.

Referanslar (ithaflar) 6ncelikle emsal taranmis dergiler,
standart ders kitaplari veya monografi, veya kabul gérmis
ve sabit elektronik kaynaklardan elde edilmelidir. Yazarlar
verilerin yorumuna bagh alintilar icin genellikle sadece
yuksek kalitede emsal taranmis kaynaklar kullanmalidir.
Ozetler ve sunulan makaleler kullanilmamalidir ¢iinkii bu
kategorilerdekilerin cogu emsal taramadan gegirilmemis-
tir.

Gerek gorilurse, yazarlardan herhangi bir kaynagin tam
metni istenebilir. Veriler, yayinlanmamis bir kaynaktan
alinmissa, calismanin adi ve yeri gibi bilgiler verilmelidir.
Gonderilen fakat heniiz basim icin kabul edilmemis olan
yazilar ve kisisel gériismeler, metinde site edilmelidir. Dergi
isimlerinin kisaltmalari icin Index Medicus icerigindeki “list
of journals” bélimiine basvurulabilir veya http://www.nIm.
nih.gov/tsd/serials/lji.ntml adresinden liste elde edilebilir.
Kaynaklar, su sekilde diizenlenmelidir:

Dergiden Makale:

1. Berk H, Akcali O, Kiter E, Alici E. Does anterior spinal ins-
trument rotation cause rethrolisthesis of the lower instru-
mented vertebra? J Turk Spinal Surg 1997; 8 (1):5-9.

Kitaptan Boliim:

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, Philadelphia 1978, pp:
61-68.

Kitap:

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

Kitap ve Cilt No:

4. Stauffer ES, Kaufer H, Kling THF. Fractures and dislocati-
ons of the spine. In: Fractures in adults. Vol 2. Eds.: Rock-
wood CA, Gren DP, JB Lippincott, Philadelphia1984, pp:
987-1092.

Yayinda Olan Makale:

5. Arslantas A, Durmaz R, Cosan E, Tel E. Aneurysmal 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 myelomenin-
gocele: Natural history and etiology. Proceedings of the
American Academy of Orthopaedic Surgeons Symposium
on Myelomeningocele, Hartford, Connecticut, November
1970. St. Louis, CV Mosby, 1972, pp : 186-201.

Toplantilarda Sunulan Bildiriler:

8. Rhoton AL: Microsurgery of the Arnold-Chiari malforma-
tion with and without hydromyelia in adults. Presented at
the annual meeting of the American Association of Neuro-
logical Surgeons, Miami, Florida, April 7, 1975.

- Tablolar: “Tablolar’, Arap rakamlariyla metin icinde gecis
siralarina gore numaralandiriimalidir. Her bir tablo, ayr bir
sayfada verilerek tablo bashgi ve aciklamali yazisi eklen-
melidir. “Tablolar’, yazinin icine Sikistirilmamali, calismanin
tekrarindan ¢ok eki olmalidir. “Tablolar"daki bilgiler yazi-
dan bagimsiz incelense bile kolaylikla fikir verecek nitelikte
acik ve anlasilir olmahdir. “Tablolar”da verilen bilgiler yazi
icinde tekrarlanmamalidir. “Tablolar"da miimkiinse istatis-
tiksel ortalamalar, standart sapma, t ve p olasilik degerleri-
ne yer verilmelidir. Tabloda yapilan kisaltmalar tablo altin-
da agiklanmalidir.

Rakamlar ve tablolar metinde materyali tekrar etmemeli,
tamamlamalidir. “Tablolar”, yazili sekilde tanimlamasi zor
olacak olan bilgiyi yogun sekilde sunarlar. Metinde kisa ve
0z olarak tarif edilen materyal tablo ve rakamlar ile anla-
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tilmamalidir. Ornegin klinik calismalar cogu kez sonuclari
yorumlamada énemli olmalarina ragmen makalede ortaya
konan sorular icin kritik olmayan demografik veriler icin
tamamlayici tablolar icerir. iyi odaklanmis calismalar “Giris”
bolimiinde belirtilen her soru ve hipotez icin sadece bir
veya iki tablo veya rakamlar icerir. ilave materyaller beklen-
meyen sonuglar icin kullanilabilir.

iyi yapilandirilmis “Tablolar’, kendiliginden aciklayicidir ve
sadece bir bashga ihtiya¢ duyar. Her stitun birimlerle bir-
likte bir bashk icerir. Fakat rakamlarin sembollerin anlam-
larini da icerecek sekilde bazi aciklamalara ihtiyaci olabilir.
Gerekli veri agiklamalarina ek olarak rakam gostergeleri or-
taya konan sorular cercevesinde ana noktalari icermelidir;
actklamalar tam climleler olarak yazilmalidir. Okuyucu “Gi-
ris” boliminin son paragrafinda sorulari okuyabilmelidir,
sonra “Sonuglar” bélimiinin her paragrafinin ilk ctimlesin-
de ve rakam agiklamalarinda yanitlari bulabilmelidir.

- Resim ve Sekiller: Tum figiirler, metin icinde sirasiyla nu-
maralandirilmalidir. Her resim/sekil in arkasinda, Gzerinde
numarasini, Ust kenarini gosteren ok isaretini ve ilk yaza-
rin adini iceren bir etiket bulunmalidir. Siyah-beyaz baski-
lar, parlak kagit Gizerinde olmalidir (9x13 c¢m). Resim/sekil
Uzerindeki yazinin harf karakteri, figlr kiiculiince okunakh
olacak sekilde biiylk olmaldir. Profesyonel olmayan, dakti-
lo karakterleri kabul edilmez. Resim/sekil aciklamalari, refe-
ranslardan sonra, ayri bir kagida yazilmalidir. Dergi, yazinin
degerini arttiracak olan renkli baskilari da kabul eder. An-
cak, bu baskilar, yazarlar 6deme yapmadan yayinlanamaz.
Yazarlar, renkli baskilar icin 6deme yapmazlarsa, siyah-be-
yaz basilmasini isteyebilirler. Elektronik yolla yollanan calis-
malar icin resimler jpeg ve tiff formatinda olmali, 300 dpi
Ustlinde rezoliisyona sahip olmalidir. Resimler numaralan-
dinlmali, mutlaka yazi icinde site edilmelidir.

- Stil: Yazi sablonu, “American Medical Association Ma-
nual of Style (9th edition)” verilerine gore bicimlendirilir.
Stedman’s Medical Dictionary (27th edition) ve Merriam
Webster’s Collegiate Dictionary (10th edition), standart
referanslar olarak kullaniimalidir. ilac ve terapétik ajanlar,
kabul edilen jenerik ve kimyasal isimlerine gore yazilmal
ve kisaltma kullanilmamalidir. Kod numaralari, ancak jene-
rik ismi bulunamiyorsa, kullaniimahdir. Bu durumda, ilacin
kimyasal yapisini veren kimyasal maddenin ismi ve sekli
elde edilmelidir. ilaglarin ticari isimleri, jenerik isminden
sonra parantez icinde verilmelidir. Marka kanununa uymak
icin yazida adi gecen her ilag veya cihazin imalatgisinin isim
ve yeri belirtilmelidir. Olciim birimleri icin metrik sistem, isi
Olciim icin Celsius kullanilmalidir. Geleneksel birimlerden
cok Standart birimlerin kullaniimasina dikkat edilmelidir.

Kisaltmalar, yazida ilk kullanildigi yerde, her tablo ve her
figlrde tanimlanmalidir. Bir firma ismi bildirilecekse, ima-
latginin isim ve adresi (sehir ve tlke) verilmelidir.

Standart kisaltma listesi icin, “Council of Biology Editors St
yle Guide” (Council of Science Editors, 9650 Rockville Pike,
Bethesda, MD 20814 adresinden ulasilabilir) veya diger
standart kaynaklara basvurulabilir.

- Tesekkiir : Mali olmayan tim tesekkurleri bu bélimde
belirtiniz. Su climleyle baslayabilirsiniz: “Yazarlar ...'e tesek-
kir etmek ister”. Tesekkiir boliimiinde, farmasoétik endstri
dahil, tiim destekler bildirilmelidir.

- Pratik ipuglar :

1- Bu ifadelerin tim kritik materyali icerip icermedigini ve
mantiksal akisin agik olup olmadigini dogrulamak icin me-
tin icinde her paragrafin sadece ilk cimlesini okuyunuz.

2-“...bu raporun acikladigi konu...” gibi Ozet ifadelerden ka-
¢ininiz. Bu tur ifadeler okuyucu icin temel bilgi vermez.

3- Ozet béliimiinde referans ve istatistiksel degerlerden
kagininiz.

4- Ge¢mise dayali 6rnek kurma haricinde alinti yapilan ya-
zarlarin isimlerini kullanmaktan kagininiz. konuyu belirtiniz
ve altyaziyla alinti veriniz.

5- Giris boliminin son paragrafinda “...verilerimizin ra-
porunuz sunuyoruz...” gibi ciimlelerden kagininiz. Bu tir
ifadeler okuyucunun (ve yazarin!) dikkatini kritik konulara
odaklamasini engeller.

6- Tablo ve rakamlara parantez icinde atifta bulunun ve
tablonun bir climlenin 6znesi veya nesnesi oldugu ifade-
lerden kagininiz. Parantez icindeki atiflar tablo ve rakamin
degil, tablo ve rakamlardaki bilginin yorumunu vurgular.

7- Giris boliminden Tartisma boélimine kadar duzenli
olarak kelimeleri sayiniz.

- En fazla sayida revizyona neden olan konulari sunlardir:

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

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

3- Hasta popiilasyonlari, okuyucunun gesitli egilim formla-
rini arastirmast icin yeterli sekilde tanimlanmamistir.

4- Calisma sinirlamalari Tartisma bolimiinde bulunmamis-
tir.

5- Aktarilmamis veya eksik referanslar; uygun formatinda
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 lizere
...... " baslikli bir metin gdnderiyoruz.

Adi gegen yazarlar calismay tasarladilar (parantez icinde
uygun yazarlarin isimlerini yaziniz), verileri topladilar (pa-
rantez icinde uygun isimlerini bas harflerini yaziniz), veri-
leri analiz ettiler (parantez icinde uygun yazarlarin isimle-
rini yaziniz), ilk taslaklar yazdilar (parantez icinde uygun
yazarlarin isimlerini yaziniz) ve veri ile analizin tutarliligini
sagladilar (parantez icinde uygun yazarlarin bas isimlerini
yaziniz).

Tum yazarlarin bu metnin iceriklerini ve son halini gordi-
glni ve onayladigini ve ¢alismanin baska bir yerde tama-
men veya kismen yayinlanmadigini kabul ettiklerini teyit
ederim.

Bu yazismayi saglayan yazar olarak ben (ve diger yazarlar)
Turk Omurga Cerrahisi Dergisi'nin tim yazarlarin ¢alisma-
nin herhangi bir kismini destekleyen ticari kurum ile bir
sozlesme veya anlasma imzalamis olabilecegini belirtmesi-
ni istedigini anliyoruz. Ayrica bu bilginin, calisma incelenir-
ken gizli tutulacagini ve yazimsal karar etkilemeyecegini,
fakat calisma yayinlanmak tizere kabul edilirse calismada
bir ifsaat aciklamasi yer alacagini kabul ediyoruz. Asagidaki
aciklamalari, benim ve diger yazarlarin calismayla ilgili ola-
rak ticari ilgisi olmadigini belirtmek amaciyla sectik.

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

2) Yazarlardan biri veya birkagi (isimleri) bu calismayla ilgili
ticari bir anlasma imzaladigini, ancak bu anlasmalarin ticari
kurumun verilere sahip olma veya kontrol etme ve gézden
gecirme ve degistirmesine miisaade etmeyecedini ve ya-
yimlanmasini geciktirmeyecegini veya Onleyemeyecegini
taahhit ederiz.

3) Yazarlardan biri veya birkagi (parantez icinde uygun
yazarlarin isimlerini yaziniz) bu calismayla ilgili ticari bir
anlasma imzaladigini ve bu anlasmalarin ticari kurumun
verilere sahip olma veya kontrol etme ve gézden gecirme
ve degistirme hakkina sahip oldugunu bildiririz ve fakat
yayimlanmasini geciktirmeyecedini ve 6nleyecegini taah-
hiit ederiz

Saygilarimla,

Yazismadan sorumlu yazar

XV



Yazarlik Sorumlulugu, Finanssal ifsa,
ve Telif Hakki Transferi
METIN BASLIGI:
YAZISMAYI YORUTEN YAZAR:
YAZISMA ADRES:
TELEFON / FAKS NUMARALARI:

Her yazar asagidaki agiklamayi okumali ve imzalamalidir;
eger gerekliyse bu belgeyi fotokopi ile ¢cogaltmali ve ori-
jinal imzalari icin diger yazarlara vermelidir. Doldurulmus
formlar yazi kuruluna génderilmelidir:

SUNUM KOSULLARI

SAKLI HAKLAR: Telif hakkinin disinda, ¢alismayla ilgili di-
ger Ozel haklar yazarlar tarafindan elde tutulmalidir.

ORJINALITE: Her yazar calismaya katkisinin orijinal oldu-
gunu ve bu anlasmaya girmek icin tam yetkisinin oldugu-
nu garanti eder. Ne bu ¢alisma ne de benzer bir ¢alisma
yayinlanmistir. Ayrica bu yayinin degerlendirmesi altinday-
ken bagka bir yerde yayinlanmak tizere de génderilmemis-
tir ve gonderilmeyecektir.

YAZAR SORUMLULUGU: Her yazar, calismanin yayin so-
rumlulugunu almak Uzere, duslinsel icerige, verilerin ana-
lizi ve calismanin yazilmasinda yeterli 6lclide yer aldigini
dogrular. Her biri calismanin son versiyonunu incelemistir,
gecerli calismayi temsil ettigine inanmaktadir, ve yayinini
onaylamaktadir. Ayrica yayinin editorleri calismanin dayan-
digi verileri talep ederlerse, hazirlamalar gerekir.

TEKZIP: Her yazar bu calismanin hakaret veya kanunsuz
ifadeler icermedigini ve baskalarinin haklarini ihlal etmedi-
gini garanti eder. Telif hakkina tabi calismalardan alintilar
(metin, rakamlar, tablolar veya sekiller) dahilse, sunumdan
once yazarlar tarafindan yazili bir yayin verilir, ve orijinal
yayina kredi uygun sekilde alindilanir. Her yazar calismayi
takdim etmeden 6nce, isimleri veya fotograflar ¢alismanin
bir parcasi olarak kullanilan hastalardan yazih ibralarini al-
digini garanti eder. Yayin Kurulu bu yazili ibralarin kopyala-
rint isterse yazarlar bunlari sunmalidir.

TELIF HAKKININ TRANSFERI

YAZARLARIN KENDi GALISMALARI: Tiirk Omurga Cerra-
hisi Dergisi calismayi yayinlamasi halinde, yazarlar burada
tim dinyada, tim dillerde ve CD-ROM, internet ve intra-
net gibi elektronik medya dahil tim medya formlarinda
tdm telif hakkini Tirk Omurga Cerrahisi Dergisi'ne transfer
eder, devreder ve nakleder. Eger Tirk Omurga Cerrahisi
Dergisi herhangi bir sebepten dolayi, bir yazarin calismaya
takdimini yayinlamamaya karar verirse, yazismayi yuriten
yazara kararini bildiren notu hemen goénderir, bu anlasma
feshedilir, ne yazar ne de Turk Omurga Cerrahisi Dergisi
baska sorumluluk veya yikiumlilik altinda olmaz. Yazarlar

Turk Omurga Cerrahisi Dergisi'ne ¢alismada ve c¢alismanin
veya yayinin promosyonunda isimlerini ve biyografik veri-
leri (profesyonel baglanti dahil) kullanma haklarini verirler.

KIiRA iCiN YAPILMIS CALISMALAR: Eger bu calisma bir
baska kisi veya kurum tarafindan komisyonlandiriimissa,
veya bir calisanin goérevinin parcasi olarak yazildiysa, ko-
misyon kurumunun yetkili bir temsilcisi veya calisan kisi de
kurumdaki unvanini belirterek bu formu imzalamalidir.

FINANSAL iFSA: Her yazar, ayri bir ek olarak ifsa edilmesi
haricinde, takdim edilen makale ile iliskili olarak bir ¢ikar
catismasi olarak gortlebilecek ticari bir iliskisi (6rnegin da-
nismanlik, hisse senedi sahipligi, sermaye ortaklidi, patent/
lisans duizenlemeleri, vs) olmadigini dogrular. Calismayi
destekleyen tim fon temin kaynaklari ve yazarlarin tim
kurumsal veya tlizel baglar ¢alismada bir dipnotta verilir.

KURUMSAL iINCELEME KURULU / HAYVAN

GOZETiM KOMITESiI ONAYI: Her yazar kendi kurumunun,
hayvan veya insan iceren her tiirli inceleme icin protokoli
kabul ettigini ve tiim deneylerin etik ve insani arastirma il-
kelerine uygun olarak yirttuldagini dogrular.

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

DUZEY-1.

1) istatistiksel dnemlilik testleri yapilan, vakala-
rin randomize secildigi, cift kdr kontrol gruplari-
nin yer aldigi deneysel ¢alismalar

2) Vakalarin % 80'den fazlasinin kontrollere ri-
ayet ettigi tani, tedavi ve prognostik kriterleri
karsilastiran vakalarin randomize secildigi, ista-
tistiksel onemlilik testleri yapilan ileriye doniik
planlanan (prospektif) klinik calismalar

3) Ardil olgular icin dnceden secilmis kriterlerle
istatistiksel onemlilik testleri yapilan, evrensel
(altin standart) referanslarla mukayese edilen
ileriye donk klinik caismalar

4) Dizey - | calismalarin iki veya daha fazlasi-
nin verilerini, 6nceden belirlenen yontemlerle
ve istatistiki olarak Snemlilik testleri yapilarak
karsilastirilan sistematik inceleme (meta analiz)
calismalari

5) GCok merkezli, randomize prospektif ¢alisma-
lar

DUZEY -II.

1) Vakalarin % 80'den azinin calismaya alindigi
randomize prospektif calismalar

2) Randomizasyon yapilmayan tiim Diizey-| ¢a-
lismalar

3) Randomize retrospektif klinik calismalar

4) Duizey-ll calismalarin meta- analizi

DUZEY- Il
1) Randomizasyon yapilmayan duzey-Il calisma-
lar (prospektif klinik arastirmalar vb.)

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

3) Duzey Ill calismalarin meta - analizi

DUZEY- IV.

1) Olgu sunumlari

2) Zayif referans araligi olan istatistiksel dnemli-
lik verileri yapilmayan vaka serileri

DUZEY - V.

1) Uzman gorist

2) Bir calisma hakkinda kisisel deneyimlerin ak-
tanldigi bilimsel dayanagi olmaksizin bildiren
goris yazilari

TABLO-2. KLiNiK ALANLAR

Makale
Anatomi
Temel Bilimler
Biyomekanik
Deformite
Skolyoz
Addlesan idiopatik
Kifoz
Konjenital
Dejeneratif
Tanisal yontemler
Epidemioloji
Fizik Tedavi
Fonksiyon
Halk saghg
Literatlir gdzden gecirme
Meta-Analiz
is saghg
Sonuglar
Tedavi
Konservatif tedavi
Primer tedavi
Yasam kalitesi
Tedavi etkinligi
Pediatrik
Rehabilitasyon
Cerrahi
Klinik cerrahi
Disk cerrahisi
Norosirurji
Rekonstriksiyon cerrahi-
si goruintiileme rehberli-
ginde cerrahi endoskopi
Basarisiz omurga cerrahisi
Mikrocerrahi
BT yardimiyla
Minimal invazif
Goriintileme
Radyoloji
MRI
BT
Flizyon
Flizyon kafesleri
Enstrimantasyon
Pedikdil vidasi
Fiksasyon
Agri
Kronik agri
Bel agrisi
Postoperatif agri
Agn olclla
Boyun agrisi
Diskojenik agri
Noroloji
Norofizyoloji
Norolojik muayene
Norokimya
No&ropatoloji
Kognitif noroloji
Noéromuskiler omurga
hastaliklan

Servikal omurga
Servikal miyolopati
Servikal rekonstriiksiyon
Servikal disk hastaligi
whiplash
Kraniyoservikal bileske
Atlantoaksiyel
Torasik omurga
Torakolomber omurga
Lomber omurga
Lumbosakral bileske
Psikoloji
Sinir
Sinir koku
Siyatik
Enjeksiyon
Epidural
Diger Hastalk
Metabolik kemik hastaliklari
Epilepsi
Lupus
Kanser
Parkinson
Tiberkiiloz
Romatoloji
Artrit
Osteoporoz
Kemik
Kemik dansitesi
Kemik biyomekanigi
Kemik rejenerasyonu
Kemik grefti
Greft Gruinleri
Kirik
Disk
Disk dejenerasyonu
Herniye disk
Disk patolojisi
Disk replasmani
Artifisial disk
IDET
Travma
Spinal kord
Spinal kord yaralanmasi
Klinik egilimler
Randomize calismalar
Biyoloji
Biyokimya
Molekiiler biyoloji
Tamor
Genetik
Stenoz
Enfeksiyon
Non-Operatif Tedavi
Hareket Analizi
Fizik Tedavi
Mantplasyon
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 So-
ciety. It is a peer-reviewed multidisiplinary journal for the
physicians who deal with spinal diseases and publishes
original studies which offer significant contributions to the
development of the spinal knowledge. The journal publis-
hes 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 referees and Editorial Board
has the right to accept, revise or reject a manuscript. The
journal is published once in every three months and a vo-
lume consists of four issues.

The Journal of Turkish Spinal Surgery is published four ti-
mes a year: on March, June, September, and December.

- 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 preli-
minary report) or should not be under consideration for
publication elsewhere. Every person listed as an author is
expected to have been participated in the study to a sig-
nificant extent. All authors should confirm that they have
read the study and agreed to the submission to the Jour-
nal of Turkish Spinal Surgery for publication. This should
be notified with a separate document as shown in the “Co-
ver Letter” in the appendix. Although the editors and refe-
rees make every effort to ensure the validity of published
manuscripts,

the final responsibility rests with the authors,

not with the Journal, its editors, or the publisher. The sour-
ce of any financial support for the study should be clearly
indicated in the Cover Letter.

It is the author’s responsibility to ensure that a patient’s
anonymity be carefully protected and to verify that any
experimental investigation with human subjects reported
in the manuscript was performed upon the informed con-
sent of the patients and in accordance with all guidelines
for experimental investigation on human subjects app-
licable at the institution(s) of all authors. Authors should
mask patients’ eyes and remove patients’ names from figu-
res 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 (particu-
larly in clinical research).

Scientific writing, no less than any other form of writing,
reflects a demanding creative process, not merely an act:
the process of writing changes thought. The quality of a
report depends on the quality of thought in the design
and the rigor of conduct of the research. Well-posed ques-
tions or hypotheses interrelate with the design. Well-posed
hypotheses imply design and design implies the hypot-
heses. The effectiveness of a report relates to brevity and
focus. Drawing the attention to a few points will allow aut-
hors to focus on critical issues. Brevity is achieved in part
by avoiding repetition (with a few exceptions to be noted),
clear style, and proper grammar. Few original scientific ar-
ticles need to be longer than 3000 words. Longer articles
may be accepted if substantially novel methods are re-
ported, or if the article reflects a comprehensive review of
the literature. Although authors should avoid redundancy,
effectively communicating critical information often requ-
ires repetition of the questions (or hypotheses/key issues)
and answers. The questions should appear in the Abstract,
Introduction, and Discussion, and the answers should ap-
pear in the Abstract, Results, and Discussion sections.

Although most journals publish guidelines for formatting
a manuscript and many have more or less established wri-
ting styles (e.g., the American Medical Association Manual
of Style), styles of writing are as numerous as authors. The
Journal of Turkish Spinal Surgery traditionally has used the
AMA style as a general guideline. However, 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 allow individual styles.

- Permissions: As shown in the example in the appendix
(Letter of Copyright Transfer) the authors should decla-
re in a separate statement that the study has not been
previously published and is not under consideration for
publication elsewhere. Also, the authors should state in
the same statement that they transfer copyrights of their
manuscript to our Journal. Quoted material and borrowed
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 sub-
mitted along with the manuscript.

- Review articles: The format for reviews substantially dif-
fers 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 Intro-
duction still requires focused issues and a rationale for the
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study. Authors should convey to readers the unique as-
pects 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 research article, the
Introduction section of a review typically 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 Intro-
duction are almost always unique to the particular review,
but need to be organized in a coherent fashion. Headings
(and subheadings when appropriate) should follow paral-
lel construction and reflect analogous topics (e.g., diag-
nostic 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 lite-
rature as a whole coherently and within the context of the
novel issues stated in the Introduction.

The limitations should reflect those of the literature, howe-
ver, rather than a given study. Those limitations will relate
to gaps in the literature which preclude more or less de-
finitive assessment of diagnosis or selection of treatment,
for example. Controversies in the literature should be bri-
efly explored. Only by exploring limitations will the reader
appropriately place the literature in perspective. Authors
should end the Discussion by summary statements similar
to those which will appear at the end of the Abstract in
abbreviated form.

In general, a review requires a more extensive literature
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 sections:
“Title Page’, “Summary’, “Keywords’, “Introduction’, “Materi-
als and Methods”, “Results’, “Discussion’, “Conclusions”, 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 tit-
le. 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 “Bisphosponates re-
duce bone loss” effectively convey the main 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 technical revision before
undergoing peer review. All manuscripts, either in English

or Turkish, should be typed double- spaced on one side of
a standard typewriter paper, leaving at least 2.5 cm. mar-
gin on all sides. All pages should 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 institutional
affiliations, c) name, address, fax and telephone number,
e-mail of the corresponding author, d) address for the rep-
rints if different from that of the corresponding author. It
should also be stated in the title page that informed con-
sent 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 page (see Table 1
in the appendix). Also, the field of study should be pointed
out as outlined in Table 2 (maximum three fields).

- Summary: A150 to 250 word summary should be inclu-
ded 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 sec-
tion 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 entire
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 effective
abstract. Many readers now access medical and scientific
information via Web-based databases rather than brow-
sing hard copy material. Since the reader’s introduction
occurs through titles and abstracts, substantive titles and
abstracts more effectively capture a reader’s attention
regardless of the method of access. Whether reader will
examine an entire article often will depend on an abstract
with compelling information. A compelling Abstract con-
tains the questions or purposes, the methods, the results
(most often quantitative data), and the conclusions. Each
of these may be conveyed in one or two statements.Com-
ments such as “this report describes..” convey little useful
information.

-Key Words : Standard wording used in seientific indexes
and search engines should be preferred. The minimum
number for keywords is three and the maximum is five.

- Introduction (250 - 750 words): It should contain infor-
mation on historical literature data on the relevant issue;
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 ofsecti-
ons, perhaps the most critical. The Introduction must effec-
tively state the issues and formulate the rationale for tho-
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se issues or questions. Its organization might differ some
what for a clinical report, a study of new scientific data, or
a description of a new method. Most studies, however, are
published to: (1) report entirely novel findings (frequently
case reports, but sometimes substantive basic or clinical
studies); (2) confirm previously reported work (eg, case
reports, small preliminary series) when such confirmation
remains questionable; and (3) introduce or address cont-
roversies 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 hypotheses 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 ac-
cepted 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 arguments or consensus of
opinion can be used. The strength of these premises is ro-
ughly in descending order from data to observations or ar-
gument to opinion. D, E, or F reflects logical consequences.
For any set of observations, any number of explanations
(D, E, or F) logically follows. Therefore, when formulating
hypotheses (explanations), researchers designing expe-
riments and reporting results should not rely on a single
explanation.

With the rare exception of truly novel material, when es-
tablishing rationale authors should generously reference
representative (although not necessarily exhaustive) li-
terature. This rationale establishes novelty and validity of
the questions and places it within the body of literature.
Writers should merely state the premises with relevant ci-
tations (superscripted) and avoid describing cited works
and authors’ names. The exceptions to this approach
include a description of past methods when essential to
developing rationale for a new method, or a mention of
authors’ names when important to establish historic pre-
cedent. Amplification of the citations may follow in the
Discussion when appropriate. In establishing a rationale,
new interventions of any sort are intended to solve certain
problems. For example, new implants (unless conceptu-
ally novel) typically will be designed according to certain
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 hypotheses
to be addressed in terms of the study (independent, de-
pendent) variables. Any issue not posed in terms of study
variables cannot be addressed meaningfully. Focus of the
report relates to focus of these questions, and the report
should avoid questions for which answers are well descri-
bed 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 reported
apart from that essential to answer the stated questions.

- Materials - Methods (1000-1500 words): Epidemiologi-
cal/ demographic data regarding the study subjects; clini-
cal and radiological investigations; surgical techniqueapp-
lied; evaluation methods; and statistical analyses should
be described in detail.

In principle, the Materials and Methods should contain
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 Materi-
als and Methods. At the outset the reader shouldgrasp the
basic study design. Authors should only brieflyd escribe
and reference previously reported methods. When authors
modify those methods, the modificationsrequire additio-
nal description.

In clinical studies, the patient population and demograp-
hics should be outlined at the outset. Clinical reports must
state inclusion and exclusion criteria and whether the seri-
es is consecutive or selected; if selected, criteria for selec-
tion should be stated. The reader should understandrom
this description all potential sources of bias such as refer-
ral, diagnosis, exclusion, recall, or treatment bias. Given the
expense and effort for substantial prospective studies, it is
not surprising that most published clinical studies are ret-
rospective.

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

If authors use statistical analysis, a paragraph should ap-
pear at the end of Materials and Methods stating all sta-
tistical tests used. When multiple tests are used, authors
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 assump-
tions, the authors either should provide the supporting
data (e.g., data are normally distributed, variances in gro-
ups are similar) or use alternative tests. Choice of level of
significance should be justified. Although it is common to
choose a level of alpha of 0.05 and a beta of 0.80, these
levels are somewhat arbitrary and not always appropria-
te. In the case where the implications of an error are very
serious (e.g., missing the diagnosis of a cancer), different
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 divided
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 consideration.
Stating some outcome is increased or decreased(or gre-
ater or lesser) and parenthetically stating the p (or other
statistical) value immediately after the comparative terms
more effectively conveys information than stating somet-
hing is or is not statistically significantly different from so-
mething else (different in what way? the readermay ask).
Additionally, avoiding the terms ‘statistically different’ or
‘sgnificantly different’ lets the reader determine whether
they will consider the statistical value biologically or clini-
cally significant, regardless of statistical significance.

Although a matter of philosophy and style, actual p valu-
es 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 reader
a much greater sense of biological or clinical significance.

- Discussion (750 - 1250 words): The Discussion section
should contain specific elements: a restatement of the
problem or question, an exploration of limitations and as-
sumptions, a comparison and/or contrast with information
(data, opinion) in the literature, and a synthesis of the com-
parison and the author’s new data to arrive atconclusions.
The restatement of the problem or questions should only
be a brief emphasis. Exploration of assumptions and limi-
tations 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 ig-
nore 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 conclusions.

Next the authors should compare and/or contrast their
data with data reported in the literature. Generally, many
of these reports will include those cited as rationale in the
Introduction. Because of the peculiarities of a given study
the data or observations might not be strictly comparable
to that in the literature, it is unusual that the literature (inc-
luding that cited in the Introduction as rationale) 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 figures efficiently con-
vey that information. Discrepancies should be stated and
explained when possible; when anexplanation of a discre-
pancy is not clear that also should be stated. Conclusions
based solely on data in the paper seldom are warranted
because the literature almost alwayscontains previous in-
formation. The quality of any re parisons.

Finally, the author(s) should interpret their data in the light
of the literature. No critical data should be overlooked, be-
cause contrary data might effectively refute anargument.
That is, the final conclusions must be consistent not only
with the new data presented, but also that in the literature.

- Conclusion: The conclusions and recommendations by
the authors should be described briefly. Sentences conta-
ining personal opinions or hypotheses that arenot based
on the scientific data obtained from the study should be
avoided.

- References: Care must be exercised to include references
that are available in indexes. Data based on personal com-
munication should not be included in the reference list.
References should be arranged in alphabetical order and
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be cited within the text; references that are not cited sho-
uld not be included in the reference 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-
accepted and stable electronic sources. For citations de-
pendent on interpretation of data, authors generally sho-
uld 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 alphabeti-
cal order under the first author’s last name and numbered
accordingly. If needed, the authors may be asked to provi-
de 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 abb-
reviations 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, boo-
kand other reference styles:

Journal article:

1. Berk H, Akcal O, Kiter E, Alici E. Does anterior spinal ins-
trument rotation cause rethrolisthesis of the lower instru-
mented 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, Philadelphia 1978, pp:
61-68.

Entire book:

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

Book with volume number:

4, Stauffer ES, Kaufer H, Kling THF. Fractures and dislocati-
ons of the spine. In: Fractures in Adults. Vol 2. Eds.: Rock-
wood CA, Green DP, JB Lippincott, Philadelphia 1984, pp:
987-1092.

Journal article in press:

5. Arslantas A, Durmaz R, Cosan E, Tel E. Aneurysmal 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 myelomenin-
gocele: Natural history and etiology. Proceedings of the
American Academy of Orthopaedic Surgeons Symposium
on Myelomeningocele, Hartford, Connecticut, November
1970, CV Mosby, St. Louis 1972, pp: 186- 201.

Papers presented at the meeting:

8. Rhoton AL. Microsurgery of the Arnold-Chiari malforma-
tion with and without hydromyelia in adults. Presented at
the annual meeting of the American Association of Neuro-
logical 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 informa-
tion 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 content.
Information presented in “Tables” should not be repeated
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 sho-
uld be explained as a footnote.

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

- Figures: All figures should be numbered consecutively
throughout the text. Each figure should have a label pas-
ted on its back indicating the number of the figure, an ar-
row to show the top edge of the figure and the name f
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the first author. Black-and-white illustrations should be in
the form of glossy prints (9x13 c¢m). The letter size on the
figure should be large enough to be readable after the fi-
gure is reduced to its actual printing size. Unprofessional
typewritten characters are not accepted. Legends to figu-
res 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 re-
quest 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 resoluti-
on greater than 300 dpi. Figures should be numbered and
must be cited in the text.

- Style: For manuscript style, American Medical Associa-
tion Manual of Style (9th edition). Stedman’s Medical Dic-
tionary (27th edition) and Merriam Webster's Collegiate
Dictionary (10th edition) should be used as standard refe-
rences. The drugs and therapeutic agents must be refer-
red 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 chemi-
cal 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 na-
mes. 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 included. 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 sho-
uld be preferred.

The abbreviations should be defined when they first appe-
ar 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.

The address, “Council of Biology Editors Style Guide” (Co-
uncil of Science Editors, 9650 Rockville Pike, Bethesda, MD
20814) can be consulted for the standard list of abbrevia-
tions.

- Acknowledgments: Note any non-financial acknowledg-
ments.

Begin with, “The Authors wish to thank...” All forms of sup-
port, including pharmaceutical industry support should
also be stated in Acknowledgments section.

Authors are requested to send an electronic diskette inc-
luding the last version of their manuscript. The electronic
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 title, word pro-
cessing program and version, and file name used. The disk
should contain only one file-the final version of the accep-
ted manuscript. Authors can submit their articles for pub-
lication via internet using the guidelines in the following
address: www.jtss.org.

- Practical Tips:

1. Read only the first sentence in each paragraph throug-
hout the text to ascertain whether those statements con-
tain all critical material and the logical flow is clear.

2. Avoid in the Abstract comments such as, “.. this report
describes..” Such statements convey no substantive infor-
mation for the reader.

3. Avoid references and statistical values in the Abstract.

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

5. Avoid in the final paragraph of the Introduction purpo-
ses 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 sta-
tements in which a table of figure is either subject or ob-
ject of a sentence. Parenthetic reference places emphasi-
son 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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Application Letter Example:
Editor-in-Chief

The Journal of Turkish Spinal Surgery
Dear Editor:

We enclose the manuscript titled "....! for consideration to
publish in The Journal of Turkish Spinal Surgery.

The following authors have designed the study (AU: Parent-
hetically insert names of the appropriate authors), gathered
the data (AU: Parenthetically insert names of the appropriate
authors), analyzed the data (AU: Parenthetically insert names
of the appropriate authors), wrote the initial drafts (AU: Pa-
renthetically insert initials of the appropriate authors), and
ensure the accuracy of the data and analysis (AU: Parentheti-
cally insert names of the appropriate authors).

| confirm that all authors have seen and agree with the con-
tents of the manuscript and agree that the work has not
been submitted or published elsewhere in whole or in part.

As the Corresponding Author, | (and any other authors)
understand that The Journal of Turkish Spinal Surgery re-
quires all authors to specify any contracts or agreements
they might have signed with commercial third parties sup-
porting any portion of the work. | further understand such
information will be held in confidence while the paper is
under review and will not influence the editorial decision,
but that if the article is accepted for publication, a disclo-
sure statement will appear with the article. | have selected
the following statement(s) to reflect the relationships of
myself and any other author with a commercial third party
related to the study:

g 1) All authors certify that they not have signed any agre-
ement with a commercial third party related to this study
which would in any way limit publication of any and all data
generated for the study or to delay publication for any reason.

g 2) One or more of the authors (initials) certifies that he or
she has signed agreements with a commercial third party
related to this study and that those agreements allow
commercial third party to own or control the data gene-
rated by this study and review and modify any manuscript
but not prevent or delay publication.

g 3) One or more of the authors (AU: Parenthetically insert
initials of the appropriate authors) certifies that he or she
has signed agreements with a commercial third party re-
lated to this study and that those agreements allow com-
mercial third party to own or control the data and to revi-
ew and modify any manuscript and to control timing but
not prev nt publication.

Sincerely,

Corresponding Author
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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 performed

2) Prospective clinical trials comparing criteria for diagno-
sis, treatment and prognosis with tests of statistical signifi-

cance where compliance rate to study exceeds 80%

3) Prospective clinical trials where tests of statistical igni-
ficance for consecutive subjects are based on predefined
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 -II.

1) Randomized, prospective studies where compliance

rate is less than 80%

2) All Level-l studies with no randomization
3) Randomized retrospective clinical studies
4) Meta-analysis of Level-Il studies

LEVEL- III.

1) Level-ll studies with no randomization (prospective cli-

nical studies etc.)

2) Clinical studies comparing non-consecutive cases (wit-

hout a consistent reference range)
3) Meta-analysis of Level lll studies
LEVEL- IV.

1) Case presentations

2) Case series with weak reference range and with no sta-

tistical tests of significance
LEVEL - V.
1) Expert opinion

2) Anecdotal reports of personal experience regarding 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
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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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EDITORIAL / EDITORDEN

Dear Colleagues,

We ssincerely wish the year 2015 brings peace, happiness and health to all my colleagues
and their families. We are happy to accomplish the first issue of 2015.

There are 7 research articles in this issue. The first one is a morphometric study,
analyzing the appropriate odontoid screw sizes for Turkish population whose odontoid sizes
were determined with MR measurements. The second one analyzes the curvature severity
and growth hormone level in patients with Scheuerman kyphosis. The third study compares
the effectiveness of the kyphoplasty and vertebroplasty for providing the vertebra body
height in osteoporotic spinal fractures. The other three studies are related to spinal trauma,
the first analyzing the effectiveness of the short segment instrumentation for placing the
pedicular screw in spinal fracture, the second one compares the spinal classification for 234
cases and the third one evaluates the pelvic fractures and spinal fractures. The last one is a
study analyzing the survival of the sacral screw in patients administered lumbar degenerative
spinal stenosis by posterior instrumentation. We believe that all those studies will quietly
interest the readers.

There are also four case studies in this issue: the first one is the osteoid osteoma of
the atlas case, which is seen quiet rarely, and it was sent by our Iranian colleagues from
Tehran University. The second case study is a sacral giant-cell tumor and sent by our Indian
colleagues from Kashmiri region of India. The third case study presents the migration of
an intraspinal bullet into medusa and sent by our Indian colleagues from Rohtek region of
India. In the last case study, a case who fell down from height and who had “Clay-shoveler’s
fracture” was presented.

There are two reviews in this issue. The first one is a review presenting the studies
about the tuberculosis, and the second one presents the genetic basis of degenerative disc
disease and both of those are quiet comprehensive and informative reviews.

In thisissue, in the“Frontiers of the Spinal Surgery”section, Prof. Dr. Tarik Yazar, who had
great contributions to Turkish spinal surgery and to training of a number of spinal surgeons
in Ankara University, and who is one of the 3 giant plane-trees of “Ankara Medicine” école,
is presented. We wish him a healthy and peaceful long life and we present our love and
respects to him.

The “Marmara Spinal Group Meetings’, which includes istanbul and neighboring cities
and which is conducted to increase the interests of especially assistants and new specialist on




spinal surgery and to contribute to their trainings and to transfer the experiences of experienced
colleagues and will be organized each month regularly by the regulatory board, and which Prof. Dr.
Clineyt Sar will perform the headship this year and Surgeon Yunus Atici performs the secretariat,
will be continued. In October, the subject of “Treatment choices, techniques and problems in adult
scoliosis"was discussed with the hosting of old TOD president Prof. Dr. AzmiHamzaoglu and with his
own presentation. In November, with my hosting, the question “Did the Lenke classification change
the adolescent idiopathic scoliosis?” was tried to be answered in Hisar Intercontinental Hospital. In
this meeting, the previous TOD president, my dear friend Prof. Dr. Emre Acaroglu asserted the
answer"“Yes, it changed” while Prof. Dr. Ufuk Talu asserted the answer“No, it did not change”. After the
great presentations of both speakers, an interactive discussion was performed about the issue. 60
colleagues attended to each of first two meetings of 2014-2015 training term from istanbul and
neighboring cities. You can find the other meeting contents from the announcements section.

We respond to answer the STE questions that we publish in accordance with the request
from TOTBID TOTEK for recertification in this issue. The answers of the questions included in this
issue should be sent to cutku@ada.net.tr or admin@jtss.org.tr addresses as also indicated in the
page including the questions. The sent answers will be sent to the secretariat working relevantly
in TOTBID TOTEK by us.

We wish healthy, successful and peaceful days to Turkish Spinal Surgery family and we
present our deepest respects.

Prof. Dr. i. Teoman BENLI
JTSS Editor
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ORIGINAL ARTICLE / ORJINAL MAKALE

LENGTH OF THE TRAJECTORY OF ANTERIOR
ODONTOID SCREW IN ADULT TURKISH
POPULATION: MORPHOMETRIC STUDY

ERISKIN TURK TOPLUMUNDA ODONTOID VIDA UZUNLUGU:
MORFOMETRIK BIR CALISMA

Uygur ER', .Teoman BENLI?

SUMMARY

Anterior placement of a screw for fixation of an odontoid
fracture is performed to maintain axial rotation at the C1, C2
level. This morphometric study was performed to determine
the length of anterior odontoid screw trajectory in adult
Turkish population. Measurement of the trajectory length
was performed on midsagittal T1-W sequence of MRI. Overall
average length is 3.52+0.81 cm. Commonly used 35 mm
screws are suitable for approximately half of the population.

Key words: Anterior odontoid screw fixation, Odontoid
fractures, Surgery

Level of evidence: Retrospective clinical study, Level IlI

INTRODUCTION:

Fractures of the odontoid process at its junction
with the corpus are the commonest odontoid frac-
tures (8). Anterior placement of a screw for fixation of
a type Il or narrow type lll odontoid fracture is per-
formed to maintain axial rotation at the C1, C2 level
(12). It may also be done in cases of posterior element
deficiency in fractures in the upper cervical region.
The effective application of these screws requires
a preoperative transaxial computed tomography
(CT) scan to detect the diameter of odontoid waist,
thus determining the number of screws that may be
placed safely within it. The favored screws for this in-
tervention are two 3,5 mm cancellous lag screws re-
quiring a minimum of an 8 mm wide odontoid waist
(12). Some studies in the literature have shown that
a single screw, with less associated risk may be just
as effective as two screws in obtaining a fusion (3).
To facilitate the choice of screws, one should know
the length of the trajectory of the screw and prepare

OZET

C1, C2 dizeyinde yapilacak sabitlemede aksiyal rotasyonu
korumak icin anterior odontoid vidasi kullanilmaktadir. Bu
morfometrik calisma eriskin Tuirk toplumunda uygun anterior
odontoid vidasi boyunu belirlemektir. Vida yolu 6lctimleri T1-A
midsagittal MRG Uzerinde yapilmistir. Vida yolunun ortalama
uzunlugu 3.52+0.81 cm. dir. Siklikla kullanilan 35 mm. vidalar
toplumun yarisi icin uygun oldugu belirlenmistir.

Anahtar sozciikler: Anterior odontoid vidasi ile sabitleme,
Cerrahi, Odontoid kirigi

Kanit Diizeyi: Retrospektif klinik calisma, Diizey Il

appropriate size screw preoperatively. This morpho-
metric study was performed to determine the length
of anterior odontoid screw trajectory in adult Turkish
population.

MATERIALS AND METHODS:

This study is a retrospectively designed morpho-
metric MRI study.

Patient population

Two hundreds adult patients aged between 18
and 65, consisting 100 women and 100 men were
included in the study. Average age of women is 47.5
age, and men is 44.9 age. Overall average age of the
population is 46.2 age.

Including criteria
i.  Adult male and female patients.

ii. Patients with normal craniovertebral junc-
tion (CVJ) by measurement of routine radiograms.

Excluding criteria

' MD, Professor of Neurosurgery, Depatment of Neurosurgery Medical School of Diizce University, Diizce.

2 MD, Profi of Orthopedics and Tr

logy, Director of the Department of the Orthop

dics and Tr logy, Hisar Intercont i I H
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i Patients with abnormal CVJ measurement,
platybasia or basilar invagination.

ii.  Patients had an upper cervical trauma.

iii. Patients underwent an operation at the CVJ.
iv.  Patients with systemic metabolic diseases.
v.  Patients with a disseminated bone disease.
Measurement:

Cervical spinal magnetic resonance imaging (MRI)
in 200 consecutive adult patients, who were under-
going MRI for an unrelated complaint were analyzed.
Measurement of the trajectory length was performed
on midsagittal T1-Weighted sequence of MRI (Hitachi
Echelon 1.5 T, Hitachi medical Systems America, Inc.,
USA). The length assessed from anterior odontoid ba-
sis to the posterior corner of the odontoid tip (Figure
1) (SarusPACS, DICOM viewer, EES, Ankara, Turkiye).

Sample size representative of a large population
was calculated at 95% confidence interval and with a
margin of error <0.1.

Figure-1. Midsagittal T1-W MRI shows suggested mea-

surement of odontoid screw trajectory.

RESULTS:

Mean age of the population is 46.2 age with a
range between 18 and 65 years. Mean ages of males
is 44.9 years, range 20 and 65 years and mean age
of females is 47.5 years, range 18 and 65 years. The
distribution of age in the two sexes was comparable.
Mean trajectory length of odontoid is 3.48+0.79 cm
for females, 3.56+0.83 cm for males (Table-1). The
range of the length is from 2.69 cm to 4.00 cm for fe-
males, and from 2.71 cm to 4.02 cm for males. Overall
average length is 3.52+0.81 cm.

DISCUSSION:

Odontoid fractures account for 9-15 % of cervical
fractures (6,9). The commonest fractures of odon-
toid process are Anderson and D'Alonzo type Il frac-
tures (1). Without compromising C1- C2 motion was
considered since the first use of screws for internal
fixation of odontoid fractures. Bohler et al (2) and Na-
kanishi et al (10) have shown comparable union rates
between anterior screw fixation and C1- C2 fusion
without compromising C1- C2 motion. Two screws
fixation was evolved single screw fixation since some
authors have shown that there is no significant differ-
ence in the strength of fixation between one and two
screws (11). Subsequent clinical studies also showed
comparable union rates between two and one screw
fixation (4,5,7). However, screw breakage is occurred
in approximately10% cases, if single screw was per-
formed (7).

Commonly used 3.5 mm lag screws are as long as
the mean length of odontoid. In other words they are
not suitable for approximately half of the population.
A preoperative midsagittal T1-W MRI can help deter-
mine the appropriate screw size. A larger sample size
and prospectively designed multiparameter studies
may help surgeons to use tailored instruments for
odontoid fixation to achieve a better union rates.
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THE CORRELATION OF THE GROWTH HORMONE AND SEVERITY OF
THE KYPHOSIS IN THE PATIENTS WITH SCHUERMANN KYPHOSIS

SCHUERMANN KIFOZUNDA BUYUME HORMONU ILE KIFOTIK DEFORMITE CIDDIYETININ
KORELASYONU

Dogac KARAGUVEN', I. Teoman BENLI?, Ahmet UN3, Burhan KURTULUS?, Uygur ER®

SUMMARY

Backround data: Scheuermann’s structural kyphosis is the
most common cause of kyphotic deformity in adolescents.
The etiology of Scheuermann’s kyphosis remains unclear.
Histologic studies have revealed abnormal vertebral endplate
cartilage, irregular mineralization, disorders in vertebral
ossification, and alterations in collagen aggregation with
abnormal collagen-proteoglycan ratios. Growth hormone
hypersecretion also has been related to the pathogenesis of
Scheuermann’s kyphosis. Patients with the disease were found
to be taller than the percentile mean height for their age.
However, no studies exist to define causative relation between
growth hormone secretion and Scheuermann’s disease and its
role remains unclear.

Purpose:The aim of the that study was to research the effecting
of the growth hormone on the occurrence of the Scheuermann
disease and also to evaluate of the correlation between the
severity of the kyphotic curve of the Scheuermann Kyphosis
and Growth Hormone.

Patients and methods: 16 female and 15 male patients with an
average age of 14.4 + 3.2 and having thoracic kyphosis angle
>60° due to wedging in at least 3 levels, totally 31 patients
were included in the study. Deformities of the patients were
divided into 3 groups as 60° - 70° (12 patients), 71° - 80° (10
patients) and over 81° (9 patients). For all the patients’antero-
posterior and lateral x-rays and thoracic magnetic resonance
imaging (MRI) were performed. Morning growth hormone
levels were measured. All the patients were new cases and
before conservative or surgical treatment serum growth
hormone levels were obtained.

Results: When all the patients are included global kyphosis
angle average was 75.23° + 9.65°. Averages were found to be,
in 60° - 70° (12 patients) kyphosis angle group 65.92° + 3.58°,
in 71°-80° (10 patients) group 75.30° + 2.63° and in over 81° (9
patients) 87.56° + 4.79°. 28 of the 31 patients (90.3%) growth
hormone levels were in the normal range of the laboratory for
5-16 years in male 0-11 ng/ml and female 0-17 ng/ml. Only 3
male patients (9.7%) growth hormone levels were above 11
ng/ml. All the patients were over 8 ng/ml, 67.7% of the patients
were over 10 ng/ml.When all the patients are included average
morning fasting growth hormone concentration was 10.46 +
1.48 ng/ml.

Conclusion: In conclusion, according to the results of this
study, growth hormone levels and severity of the kyphotic
deformity are not statistically correlated. In other words, there
was no correlation between Scheuermann kyphosis and level
of growth hormone being close to the upper limit or higher
than normal.

Key words: Scheuerman kyphosis, etiology, growth hormone

Level of evidence: Retrospective clinical study, Level Il

OZET

Gegmis bilgiler: Scheuermann kifozu addlesanda gorilen en
sik gorilen yapisal kifozdur. Etiyolojisi hali hazirda bilinmeme-
ktedir. Histolojik calismalar, anormal son plak kartilaj olusumu,
dizensiz ossifikasyon (Shmorl nodiilleri), anormal kollajen /
proteoglikan oranlariyla giden cesitli oranlarda kollajen agre-
gasyonu gostermektedir. Blylime hormonunun asiri salinmasi,
Scheuermann kifozunun etiyopatogenezinde rol oynadigi
disunilmustar. Hastalarin yaslarina uygun normal persen-
tillerden ytiksek kilo ve boylarda olmasi bu diistinceyi destekl-
emektedir. Ancak, hig bir calismada kesin olarak biyime hor-
monu ile hastalik arasindaki iliski gosterilememistir.

Amag: Bu calismanin amaci, blyiime hormonunun, Scheuer-
mann kifozu etiyolojisinde rol oynayip oynamadiginin ve hor-
mon diizeyleri ile kifotik deformitenin siddeti arasinda korela-
syon olup olmadiginin arastiriimasidir.

Hastalar ve Metot: Ortalama yaslari 14.4 + 3.2, torakal kifozu
60° Uzeri ve en az 3 komsu omurda 5%den fazla lokal kifozu
olan 16 kiz ve 15 erkek toplam 31 hasta bu calismaya dahil
edilmistir. Kifotik deformiteye sahip hastalar 60° - 70° (12
hasta), 71° - 80° (10 hasta) 81° ve Uizeri (9 hasta) olmak Uzere
3 gruba ayrilmistir. Tum hastalarin direk PA ve lateral grafileri
ile MR'lar cekilmistir. Hastalara konservatif veya cerrahi bir te-
daviye baslamadan 6nce sabah bilyiime hormon diizeylerine
bakilmistir.

Sonuglar: Tim hastalar dahil edildiginde ortalama global kifoz
agisinin 75.23° + 9.65° oldugu belirlenmistir. 60° - 70° (12 has-
ta) kifoza sahip hastalarda bu aginin ortalama 65.92° + 3.58°,
71° - 80° (10 hasta) kifoza sahip hastalarda ortalama 75.30° +
2.63° ve torakal kifozu 81° tizeri olan hastalarda (9 hasta) or-
talama 87.56° £+ 4.79° oldugu saptanmistir. Bu calismada yer
alan 31 hastanin 28 (% 90,3)'inde biiyime hormon duzeyleri
5-16 yas icin normal sayilan erkekler icin 0-11 ng/ml ve kizlar
icin 0-17 ng/ml araliklarinda oldugu belirlenmistir. Sadece 3
erkek hastada (% 9.7) biiyiime hormon diizeyi 11 ng/ml (izeri-
nde bulunmustur. Tum hastalarin biiyiime hormon duizeyleri
8 ng/ml lzerinde olup hastalarin % 67.7'sinde ise bu diizey
10 ng/ml lizerinde oldugu saptanmistir. Tim hastalar dahil
edildiginde bliyime hormon dizeyleri ortalama 10.46 + 1.48
ng/ml oldugu belirlenmistir.

Sonug: Hastalarin kifotik deformitelerine gore yapilan gru-
plardaki ortalama biliyiime hormon duzeylerinin istatis-
tiki olarak benzer oldugu gortlmustir (p > 0,05). Baska
bir deyisle Scheuerman kifozundaki sagittal deformitenin
siddeti ile biiyime hormon diizeyleri arasinda bir korelasyon
bulunamamistir.

Key words: Scheuerman kyphosis, etiology, growth hormone

Level of evidence: Retrospective clinical study, Level IlI
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INTRODUCTION:

In 1920, Holger Scheuermann'" described a clini-
cal entity of juvenile “round back” deformity that
could be distinguished clinical and radiographical
from postural and normal kyphosis. Scheuermann’s
structural kyphosis is the most common cause of
kyphotic deformity in adolescents. After idiopathic
scoliosis, it is the second most common disorder in
patients who present to spine deformity clinics.'#6°

Scheuermann’s disease is most frequently diag-
nosed between ages 13 and 17 years. The overall inci-
dence is 0.4 % to 10 %. The typical patient is between
the late juvenile to age 16 years, commonly between
12 and 15 years. There is no specific gender preva-

lence. 462

Figure-1. a. Lateral view of the patient and b. Adams test

B.D.
Final, 18Y.
TK : 80°

Figure-2. Lateral radiographies of the patient with 80°
Scheuermann’s kyphosis.

The etiology of Scheuermann’s kyphosis remains
unclear. Scheuermann first explained it as a result of
aseptic necrosis of the ring vertebral apophyses.' His-
tological studies have revealed abnormal vertebral
endplate cartilage, irregular mineralization, disorders
in vertebral ossification, and alterations in collagen
aggregation with abnormal collagen-proteoglycan
ratios.* Other studies have reported the causative as-
sociation of Scheuermann’s kyphosis with dural cysts,
Legg-Calvé-Perthes and Beckhterew’s diseases, infec-
tions, spinal dysraphism, and other pathologic condi-
tions such as hypotonia or hypertonia, poliomyelitis,
rickets, endocrine disorders, osteoporosis, and con-
stitutional kyphosis.>5°

Scheuermann’s disease is considered hereditary,
although the hereditary pattern has not been clearly
defined. Reports suggest heritability of identical ra-
diological changes in monozygotic twins, sib recur-
rence, and transmission through generations.®

Growth hormone hypersecretion also has been
related to the pathogenesis of Scheuermann’s ky-
phosis. Patients with the disease were found to be
taller than the percentile mean height for their age.
However, no studies exist to define causative relation




The Correlation of The Growth Hormone and Severity of The Kyphosis in the Patients With Schuermann Kyphosis

between growth hormone secretion and Scheuer-
mann’s disease and its role remains unclear.?

The aim of the that study was to research the ef-
fecting of the growth hormone on the occurrence
of the Scheuermann disease and also to evaluate of
the correlation between the severity of the kyphotic
curve of the Scheuermann Kyphosis and Growth Hor-
mone.

PATIENTS AND METHODS:

16 female and 15 male patients with an average
age of 14.4 + 3.2 and having thoracic kyphosis angle
>60° due to wedging in at least 3 levels, totally 31 pa-
tients were included in the study. Deformities of the
patients were divided into 3 groups as 60° - 70° (12
patients), 71° - 80° (10 patients) and over 81° (9 pa-
tients). For all the patients’ antero-posterior and lat-
eral x-rays and thoracic magnetic resonance imaging
(MRI) were performed. Morning growth hormone lev-
els were measured. All the patients were new cases
and before conservative or surgical treatment serum
growth hormone levels were obtained.

All patients’ growth hormone levels average and
standard deviation were calculated and correlation to
thoracic kyphosis angles was statistically evaluated.
For statistical evaluation SPSS 16.0 program was used
and student t-test and Pearson’s correlation regres-
sion tests were performed with probability 0.05.

RESULTS:

When all the patients are included global kypho-
sis angle average was 75.23° + 9.65°. Averages were
found to be, in 60° - 70° (12 patients) kyphosis angle
group 65.92° + 3.58° in 71° - 80° (10 patients) group
75.30° £ 2.63° and in over 81° (9 patients) 87.56° +
4.79° (Table 1). 28 of the 31 patients (90.3%) growth
hormone levels were in the normal range of the labo-
ratory for 5-16 years in male 0-11 ng/ml and female
0-17 ng/ml. Only 3 male patients (9.7%) growth hor-
mone levels were above 11 ng/ml. All the patients
were over 8 ng/ml, 67.7% of the patients were over
10 ng/ml. When all the patients are included average
morning fasting growth hormone concentration was
10.46 £+ 1.48 ng/ml.

Hormone levels according to the deformity groups
can be seen in Table-1. When patients in 60° - 70° (1*

group), 71° - 80° (2" group) and over 81° (3" group)
groups were compared, average of growth hormones
levels were statistically similar (p>0.05) (Table-1).

Table-1. The mean level of growth hormone (GW) in the
patients groups according to the kyphosis angle (KA)

Mean Kyphosis Mean GW (ng/ ml)
GROUP (range) (range)
GROUP-1 65,9°+ 3,6° 9,92+ 1,38
(12 patients) (60°-70°) (8,0-12,0)
GROUP-1 75,3°+£2,6° 11,09+ 1,53
(10 patients) (71°-80°) (8.96 - 14,40)
GROUP-1 87,6° +4,8° 10,46 + 1,42
>81° (82°-95°) (8.00-12,53)
(9 patients)
TOTAL 75,2°+9,7° 10,45+ 1,48
(31 patients) (60°-95°) (8,00- 14,40)

On the other hand, when all patients are included
average of growth hormone levels were not statisti-
cally significant than individual groups (p>0.05) (Ta-
ble-2).

Table-2. The comparison mean level of growth hormone

(GW) between in the patients groups according to the ky-
phosis angle (KA) with student-t test.

GROUPS t P Results
1and 2 -0,54 0,81 > 0,05
2and3 -0,87 0,41 > 0,05
1and 3 -1,21 0,26 > 0,05

1 and Total -0,01 0,39 > 0,05
2 and Total 0,56 0,71 > 0,05
2 and Total 0,89 0,44 > 0,05

Averages of 2" and 3™ groups were more similar
and 1t groups growth hormone average was lower.

According to the results of this study, growth hor-
mone levels and severity of the kyphotic deformity
are not statistically correlated in the all groups and all
the patients (r=0.25, p>0,05) (Table-3).

Table-3.The correlation between level of growth hormone

(GW) and the kyphosis angle (KA) of the patients with
Pearson’s correlation test.

GROUPS r p Results
Group-1 -0,246 0,49 > 0,05
Group-2 -0,133 0,73 > 0,05
Group-3 0,063 0,44 > 0,05
Total 0,125 0,25 > 0,05
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DISCUSSION:

Scheuermann’s structural kyphosis is the most
common cause of kyphotic deformity in adolescents.
The etiology of Scheuermann’s kyphosis remains un-
clear. Avascular necrosis, osteoporosis, biomechani-
cal factors, imbalance of the paravertebral muscles,
genetic inheritance had been blamed of the etiology
of the Scheuermann’s kyphosis.' 12

Growth hormone hypersecretion also has been
related to the pathogenesis of Scheuermann’s ky-
phosis. Patients with the disease were found to be
taller than the percentile mean height for their age.
However, no studies exist to define causative relation
between growth hormone secretion and Scheuer-
mann’s disease and its role remains unclear.>%®

The aim of the that study was to research the ef-
fecting of the growth hormone on the occurrence
of the Scheuermann disease and also to evaluate of
the correlation between the severity of the kyphotic
curve of the Scheuermann Kyphosis and Growth
Hormone. In the English literature, the study like our
study has not been found.

28 of the 31 patients (90.3%) growth hormone
levels were in the normal range of the laboratory for
5-16 years in male 0-11 ng/ml and female 0-17 ng/
ml. Only 3 male patients (9.7%) growth hormone lev-
els were above 11 ng/ml. All the patients were over
8 ng/ml, 67.7% of the patients were over 10 ng/ml.
When all the patients are included average morning
fasting growth hormone concentration was 10.46 +
1.48 ng/ml. When patients in 60° - 70° (1 group), 71°
- 80° (2™ group) and over 81° (3 group) groups were
compared, average of growth hormones levels were
statistically similar (p>0.05). On the other hand, when
all patients are included average of growth hormone
levels were not statistically significant than individual

groups (p>0.05). In all 3 groups designated accord-
ing to the kyphotic deformity, hormone levels were
not found to be different, averages of the growth hor-
mone levels in those groups were not different that
all patients average. Although averages of 2" and
3 groups were more similar but 1t groups growth
hormone average was lower. It is significant that 1+
group is similar to normal kyphosis angle and does
not require treatment.

There are some limitations to this study. First of all,
only 31 patients were included in the study. Accord-
ing to the parametric criteria in each group assigned
according to the severity of the kyphosis angle at least
10 patients should be included for sound statistical
analysis, but for better results this number should be
increased. Second limitation is the retrospective na-
ture of the study. As the kyphosis angle progresses,
during the whole adolescence period, growth hor-
mone levels must be prospectively followed up and
pointing the correlation between growth hormone
levels and kyphosis angle values might have more re-
liable results. On the other hand kyphosis in the chil-
dren is overlooked in many families until the defor-
mity becomes severe. This makes the design of such a
prospective study hard.

In conclusion, according to the results of this
study, growth hormone levels and severity of the
kyphotic deformity are not statistically correlated.
In other words, there was no correlation between
Scheuermann kyphosis and level of growth hormone
being close to the upper limit or higher than normal.
But results of this study suggest that, order to clarify
effects of growth hormone level at the beginning of
the kyphosis deformity and whether this hormone
created deformity through other mediators, studies
on this subject is needed.
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EFFECTIVENESS OF VERTEBROPLASTY AND
KYPHOPLASTY IN OSTEOPOROTIC VERTEBRAL BODY
COMPRESSION FRACTURES: A COMPERATIVE STUDY

OSTEOPOROTIK OMURGA CISIM KIRIKLARINDA VERTEBROPLASTI VE KIFOPLASTININ
ETKINLIGI: KARSILASTIRMALI BIR CALISMA

Evren YOVRUK!', Tarkan CALISANELLER', Mehmet Resid ONEN', Sait NADERI?

SUMMARY

Purpose: It is the comparison of effectiveness of vertebroplasty
and kyphoplasty for pain management and reduction of
vertebral height loss in osteoporotic vertebral body fractures.
Material and Methods: In our clinic since 2008, 75 vertebral
fortification surgeries were performed for OVBF. 38 patients
whose pre-operative and post-operative data and patients
themselves were accessible included in the study.

Results : Preoperative VAS scores of vertebroplasty (VP)
patients were 7.61 + 0.49 and postoperatively it was 3.33
+ 0.57 (p<0.005). Kyphoplasty (KP) patients preoperative
score was 7.23+0.56 and 24 h postoperative was 3.41 *
1.06 (p < 0.005). VP patients preoperative vertebral body (a)
anterior, (b) midline and (c) posterior heights were 17.54 +
5.35 mm, 13.07£3.99 mm, 20.35 + 4.12 mm respectively and
postoperative 18.69 + 5.35 mm, 14.39 + 3.90 mm, 21.35 + 4.40
mm respectively (p<0.05). KP patients preoperative vertebral
body (a) anterior, (b) midline and (c) posterior heights
were 16.46 + 6.97 mm, 11.78 = 5.15 mm, 1891 + 3.99 mm
respectively and postoperative 17.99 + 6.29 mm, 13.38 + 5.09
mm, 20.32 + 3.71 respectively (p<0.05).

Conclusion: For treatment of pain and maintenance of
vertebral height in osteoporotic vertebral fractures efficiency
of VP and KP were found to be similar.

Keywords: Kyphoplasty, osteoporotic vertebral body fracture,
vertebroplasty

Level of evidence: Retrospective clinical study, Level Il

INTRODUCTION:

Osteoporotic vertebral body fractures (OVBF)
may lead to pain in the fracture area, loss in verte-
bral height, kyphosis deformity and instability. Since
Ross et al. (15) published the risk of another fracture
in a patient with osteoporotic fracture is increased 5
times, physicians specialized on spinal surgery has
developed many treatments and methods for OVBF.

In last quarter of the century, with the minimally

invasive surgery paradigm, in this group of disease
where the pain is the major finding, vertebroplasty

OZET

Amag: Osteoporotik omurga cisim kirigina bagl agri ve omurga
yuksekligi kaybinin giderilmesinde vertebroplasti ve kifoplastinin
etkinliginin karsilastiriimasidir.

Materyal ve Metot: Klinigimizde 2008'den bu yana 75 olguda VKOF
nedeniyle omurga gliclendirme uygulamasi yapilmistir. Preop ve
postoperatif tim verilerine ve hastanin kendisine ulasilabilen 38
hasta calismaya dahil edilmistir.

Sonuglar: VP uygulanan hastalarin preoperatif VAS skoru 7.61 + 0.49
ve postoperatif - 24 saat VAS skoru 3.33 + 0.57 (p<0.005) olarak, KP
uygulanan hastalarin preoperatif VAS skoru 7.23+0.56 ve postop-
eratif - 24 saat VAS skoru 3.41 + 1.06 (p < 0.005) olarak bulundu.

VP uygulanan hastalarin omurga cisminin preoperatif orta hat
on (a), orta (b) ve arka (c) yukseklikleri sirasi ile 17.54 + 5.35 mm,
13.07£3.99 mm, 20.35 + 4.12 mm; postoperatif orta hat 6n (a),
orta (b) ve arka (c) yukseklikleri sirasi ile 18.69 + 5.35 mm, 14.39 +
3.90 mm, 21.35 + 4.40 mm olarak 6lctildii (p<0.05). KP uygulanan
hastalarin omurga cisminin preoperatif orta hat 6n (a), orta (b) ve
arka (c) ytikseklikleri sirasi ile 16.46 £ 6.97 mm, 11.78 + 5.15 mm,
18.91 + 3.99 mm; postoperatif orta hat 6n (a), orta (b) ve arka (c)
yukseklikleri sirast ile 17.99 + 6.29 mm, 13.38 + 5.09 mm, 20.32 +
3.71 olarak 6l¢tildii (p<0.05).

Sonug: Osteoporotik omurga cisim kirigina bagh agrinin giderilme-
si ve omurga yiiksekliginin saglanmasinda VP ve KP benzer etkin-
likte bulunmustur.

Anahtar Sozciikler: Kifoplasti, osteoporotik omurga cismi kirigi,
Vertebroplasti,

Kanit Diizeyi: Retrospektif klinik calisma, Diizey IlI

(VP) and kyphoplasty (KP) became more popular.
Vertebral fortification for osteolytic vertebral body tu-
mors is another indication of VP and KP (3,12). There
are many studies comparing VP and KP on pain. In
those studies many parameters like pain manage-
ment, restoration of the vertebral body height, ce-
ment leakage and new fracture at the adjacent level
were studied (5,7,9,11,16). Unlike VP, in KP applica-
tion, it was reported that additional to the treatment
of the fractured bone, kyphosis angle is straightened
parallel to the increase in the body height (1), and less
amount of cement was used (5).

' Surgeon of the Neurosurgery, Department of Neurosurgery, Umraniye Teaching and Research Hospital, istanbul.
2 Prof. Dr., Surgeon of the Neurosurgery, Department of Neurosurgery, Umraniye Teaching and Research Hospital, istanbul.
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Aim of this study is to compare effectiveness of
VP and KP for pain and vertebral body height loss re-
moval in osteoporotic vertebral fractures.

MATERIALS AND METHODS:

In our clinic since 2008, 75 vertebral fortifica-
tion surgeries were performed for OVBF. 38 patients
whose pre-operative and post-operative data and
patients themselves were accessible included in the
study. Patients gone through vertebral fortification
surgery for osteolytic vertebral body tumors were not
included in this study.

For VP, for every level total of 4 cc polymethyl-
metacrylate (PMMA) injection bi-pedicular and for
KP following balloon expansion to 1.5 cc, total of 5 cc
PMMA injection bi-pedicular performed.

For all patients preoperative and postoperative
24 h VAS scores and improvement in the pain were
studied. Pain improvement was grouped into three
as full recovery (>90), partial recovery (70-90%) and
minimal recovery (<70%).

Figure-1.Exemplary case images (Preoperative (a) anterior,
(b) midline and (c) posterior heights, sagittal CT)

Also operated vertebral body (a) anterior, (b) mid-
line and (c) posterior heights of the patients preop-
eratively and postoperatively were compared from
sagittal CT scans (Figure-1).

Cement leakage, neurological complications and
late fracture at the adjacent level were also studied.

RESULTS:

38 patients treated in our clinic for OVKB (25 fe-
male, 13 male) were included in this study. In 21 pa-
tients, total of 25 levels were treated with VP and in
17 patients, total of 23 levels were treated with KP.
Average age of the VP patients were 66.9 + 8.4 (45-84
years) and KP patients were 63.5 £+ 13.02 (32-81 years)
(p > 0.05).

Preoperative VAS scores of vertebroplasty (VP)
patients were 7.61 + 0.49 and postoperatively it was
3.33 = 0.57 (p<0.005). Kyphoplasty (KP) patients
preoperative score was 7.23+0.56 and 24 h postop-
erative was 3.41 + 1.06 (p < 0.005) (Table-1). When VP
and KP patients’ preoperative and postoperative VAS
scores were compared no significant difference was
found (p > 0.05).

Table-1. Preoperative and postoperative VAS scores before
and after VP and KP

Procedure  Preoperative Postoperative P
VP 7.61+£0.49 3.33+0.57 0.000
KP 7.234+0.56 3.41+1.06 0,000

61.9% of the VP patients and 52.9% of the KP
patients pain was totally resolved (>90%). Similarly,
38.1% of the VP patients and 47.1% of the KP patients
pain was totally resolved (>90%). For both procedures
none of the patients had unchanging pain (Table-2).

VP patients preoperative vertebral body (a) ante-
rior, (b) midline and (c) posterior heights were 17.54
+5.35mm, 13.07£3.99 mm, 20.35 £ 4.12 mm respec-
tively and postoperative 18.69 + 5.35 mm, 1439 +
3.90 mm, 21.35 + 4.40 mm respectively (Table-2).

Tablo-2. Rates of pain relief succeeding kyphoplasty and
vertebroplasty application.

Painreliefrate  Vertebroplasty  Kyphoplasty
Complete (>90%) 13 (61,9%) 9 (52,9%) (9)
Incomplete (70-90%) 8(38,1%) 8 (47,1%)

No pain relief (<70%) 0(0) 0(0)

When preoperative and postoperative measure-
ments were compared, in all measurements statisti-
cally significant differences were found (Figure-2)
(p<0.05).
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Table-4. CT scan and VAS values before and after kypho-
plasty procedure.

Anterior Posterior

Kyphoplasty (mm) Midline (mm) (mm)

Preoperative

16.46+6.97 11.78+5.15 18.91+£3.99
measurement

Postoperative

17.99+6.29 13.38+5.09 20.32+3.71
measurement

p 0,000 0,000 0,000

When preoperative and postoperative measure-
ments of KP patients were compared, in all measure-
ments statistically significant differences were found
(p < 0.05).

In KP patients no cement related complication
was observed, and only one of the VP patients ce-
ment leakage to the adjacent disc was observed.

When adjacent segment fractures are taken into
consideration, only in one VP patient at the postoper-
ative 3 month level above the procedure a fracture

KP patients preoperative vertebral body (a) ante-  \as located. Fracture in the neighboring segment
rior, (b) midline and (c) posterior heights were 1646+ \yas also treated with vertebroplasty. In Figure-2 pre-
6.97 mm, 11.78 + 5.15 mm, 18.91 + 3.99 mm respec-  pperative and postoperative sagittal CT images of a
tively and postoperative 17.99 + 6.29 mm, 13.38 = yertebroplasty patient, in Figure-3 preoperative sag-

Figure-2. Sagittal lumbar CT images before (a) and after
(b) VP procedure.

5.09 mm, 20.32 + 3.71 respectively (Table-3 and 4). ittal CTand T1 weighed MRI image and postoperative
sagittal and axial CT images of a KP patient are given.

Table-3. CT and VAS values before and after vertebroplasty. DISCUSSION:
) — ——— Galiert reported the first application of Vertebro-
Vertebroplasty | Anterior (mm) | Midline(mm) (mm) plasty in 1987 (6), and Reiley reported the first appli-
Preoperative | 175ass35 | 13072399 | 20352412 cation of Kyphoplasty in 1993 (9). In the last 30 years
measurement P B 2o minimally invasive surgery concept is trending. These

two methods of minimally invasive surgery, has some
difference in application and utilization. Different as-

Postoperative

measurement 18.69+5.35 14.39+3.90 21.35+4.40

P 0,028 0,007 0,019 pects of these two percutaneous interventions are

S
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e X

given in Table-5.
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Figure-3. T1 weighed 227 MRI images of a case before KP procedure (a) and sagittal CT image (B) and same case’s postop-
erative sagittal (c) and axial (d) CT images.

15



Evren YUVRUK, Tarkan CALISANELLER, Mehmet Resid ONEN, Sait NADERI

Table-5. Specifications of KP and VP applications.

Kyphoplasty

Vertebroplasty

Procedure

Cavity formation
with a balloon

Filling present cavi-

And filling with ties with PMMA
PMMA
PMMA amount 3-8ml 1-3ml
Process time relatively longer Shorter
Cost Expensive Cheap

Complication (5)

Less risk for cement
leakage (0,3%)

Relatively higher risk
for cement leakage
(1,6%)

Less risk for new
Compression frac-
ture ( 14,1%)

Relatively higher risk
for new compression
fracture (17,9%)

Relatively higher
risk For infection

Relatively lower risk
for infection (0,1%)

(0,3%)

American National Osteoporosis Society reports
more than 50% of the >50 years of age Americans
have either osteopenia or osteoporosis. This shows
that osteoporosis is not just a disease that causes
pain but a public health issue (13). In the same study
in this group of diseases 80% is observed in female
population. Our study supports this data. Primary
complaints of the OVBF patients are lumbar and back
pain resulting from a low energy trauma or a provoc-
ative move (14). Magnetic resonance imaging (MRI)
scans following this clinical picture supports the di-
agnosis when heterogeneous bone marrow signal
and hyper-intense (defining edema) images at STIR
sequences were observed.

IN X-ray images and CT scans observation of the
loss of vertebral height is diagnostic. In OVBF mini-
mally invasive VP and KP procedures aim to minimize
pain in early stage and sustain vertebral height.

In Gill et al. study it was shown that VP and KP de-
crease pain distinctly (7). Taylor significant decrease in
pain scores of osteoporotic cases after percutaneous

intervention (17). In our study it was shown that both
VP and KP procedures are similarly sufficient for pain
removal. When literature is taken into consideration,
more than 90% of the osteoporotic fracture patients
had reduced pain but reduction in the pathological
fractures this rate decreases (2,4).

Second most important problem in OVBF after
pain is kyphosis deformities that develop later on due
to loss of body height. These deformities are not only
important for morphological deformities but also
for increased risk of fracture in the adjacent levels
(8). Adjacent level fractures are important problems
and require a new vertebral reinforcement surgery.
Major cause of this problem is that extensively rein-
forced vertebral body compresses and stresses the
adjacent osteoporotic vertebrae. In order to avoid
this outcome, excessive cement application must be
avoided. Due to this reason in this study maximum of
4 cc cement was applied.

In our series in only one case adjacent vertebra
fracture was observed. It was reported that VP has
less effect on body restoration than KP (10,18). In our
study, it was shown that both KP and VP has rectifi-
cation according to the preoperative values similarly.
When complications are taken into consideration,
none of the methods were superior to one another.
Theoretically KP is superior to VP for restoration of
vertebral height and avoiding cement leakage but
in our study both methods resulted in similar clinical
outcomes. Main reason of this is viscous application
of the cement in VP and targeting to midline and an-
terior portions of the vertebral body.

In conclusion, VP and KP have similar efficiency for
pain removal and height restoration resulting from
osteoporotic vertebral fractures. But randomized
control experiments comparing two procedures are
required for further evaluation.
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SHORT-SEGMENT PEDICLE SCREW FIXATION
INCLUDING PEDICLE SCREW AT THE FRACTURED
LEVEL FOR TREATMENT OF UNSTABLE
THORACOLUMBAR FRACTURES

STABIL OLMAYAN TORAKOLOMBER VERTEBRA KIRIKLARINDA KIRIK SEVIYEYE PEDIKULER
VIDA FIKSASYONU ILE KISA SEGMENT FIKSASYON SONUCLARI

Murat KORKMAZ', Turgut AKGUL?, Okan OZKUNT?, Kerim SARIYILMAZ3,
Natig VALIYEV*, Fatih DIKICI?

SUMMARY

Background Data: Short segment pedicle screw fixation
with additional pedicle screws at the fractured level improves
stability and provides better correction of deformity. This
surgical technique allows anterior column support through
indirect reduction.

Purpose: The aim of this study was to evaluate the effect of
short-segment posterior fixation including pedicle screw at
the fractured vertebra.

Materials-Methods: Between 1997 and 2013, 25 patients
who had treated for unstable thoracolumbar vertebra fracture
with using pedicle screw at the fractured level were reviewed
retrospectively. All patients evaluated by radiographs,
computed tomography and magnetic resonance. Local
kyphosis, anterior and posterior wall height were studied on
lateral X-ray preoperatively and postoperatively. Functional
outcome and pain were assessed by Oswestry Disability
Index (ODI) and visual analog scale (VAS) scores. The unpaired
Student'’s t-test and Mann Whitney U test and also, SPSS v.20.0
(SPSS Inc., Chicago, IL, USA) were used for statistical analyses.

Results: In this study, the mean age was 52 (20-84). The
most common injured area was thoracolumbar spine (%75)
and L1 was the most commonly affected vertebra (%43).
Preoperative mean anterior wall height was 19 mm (12-
27 mm) and posterior wall height was 29 mm (17-38 mm).
Postoperative anterior wall height was 27 mm (16-36mm) and
posterior wall height was 31 mm (19-38 mm). The mean local
kyphosis angle was decreased from 17 degree (8-26 degree)
to 2.7 degree (-7,9 degree). Statistically, increase of anterior
corpus height and decreasing of the local kyphosis angle have
a significant difference (p<0.05). Laminectomy and posterior
wall height did not have a significant difference between pre-
or postoperatively (p> 0.05). The mean VAS score was 2.2 (0-7)
and the mean Oswestry score was 9.8 (3-24).

Conclusion: Short-segment pedicle screw fixation with
pedicle screw at the fractured level is a safe and effective
surgical method for unstable thoracolumbar fractures through
improves stability and provides anterior column support.

Key words: short-segment pedicle fixation, intermediate
screw, thoracolumbar fracture

Level of Evidence: Retrospective clinical study, Level llI

OZET

Giris: Kirik vertebranin pedikil vidasi ile enstrimante edildigi
kisa seviyeli posterior tespit, stabiliteyi arttirici etki gosterir
ve deformitede daha belirgin diizelme saglar. Son yillarda 6n
plana cikan bu teknik omurganin 6n kolonunun indirek olarak
destekleme prensibine dayanir.

Amag: Bu calismamizda kisa segment posterior tespiti ile
birlikte yapilan kirik vida enstrimentasyonunun etkinligini
degerlendirmeyi amacladik.

Materyal-Metod: 1997-2013 yillari arasinda stabil olmayan
torakolomber omurga kirigi nedeniyle kirik segment enstri-
mentasyonun da dahil edildigi kisa segment posterior tespit
yapilan 25 hasta retrospektif olarak calismaya dahil edildi.
Hastalar radyolojik olarak direk grafi, bilgisayarli tomografi
ve MR ile degerlendirildi. Ameliyat dncesi ve sonrasi lateral
grafilerle bolgesel kifoz, omurga cisminin 6n ve arka duvar
yukseklikleri olculdi. Hastalar fonksiyonellik ve agri acisindan
Oswestry Disability Index (ODI) ve visual analog scale (VAS) ile
degerlendirildi. Elde edilen degerler Student T-testi (unpaired
T-testi) ve Mann Whitney U ile analiz edildi ve istatistiksel
anlamlilik degeri % 95 giiven araligi i¢in p<0.05 olarak kabul
edildi.

Sonuglar: Calismamizda ortalama yas 52 (20-84) idi. En sik
yaralanan bolge torakolomber bélge (% 75) ve en sik yaralan-
an vertebraise L1 vertebra idi (% 43). Ameliyat 6ncesi ortalama
omurga 6n duvar ylksekligi 19 mm (12-27 mm) ve arka duvar
yuksekligi 29 mm (17-38 mm) iken ameliyat sonrasi 6n duvar
yuksekligi 27 mm (16-36 mm) ve arka duvar yuiksekligi 31 mm
(19-38 mm) idi. Ameliyat dncesi 17 derece (8-26 derece) olan
ortalama bolgesel kifoz acisi, ameliyat sonrasi 2.7 dereceye
(-7-9 derece) geriledi. Ameliyat sonrasinda vertebra 6n duvar
yuksekligindeki artis ve bolgesel kifoz acisindaki azalma istatis-
tiksel olarak anlamliydi (p<0.05). Bununla birlikte, laminektomi
ve arka duvar ytiksekligindeki degisiklikler istatistiksel olarak
anlamli degildi (p>0.05). Hastalarin ortalama VAS skoru 2.2 (0-
7) ve ortalama ODI skoru 9.8 (3-24) idi.

Cikarimlar: Kirik vertebra enstriimentasyonunun da dahil
edildigi kisa seviye posterior tespit indirek 6n kolon destegi
saglamasi ve stabiliteyi arttirmasi nedeniyle instabil tora-
kolomber omurga kiriklarinda etkili ve gtvenilir bir cerrahi
yontemdir.

Anahtar Kelimeler: Kisa segment enstriimantasyon, interme-
diet vida, torakolomber kiriklar

Kanit Diizeyi: Retrospektif klinik calisma, Diizey Il
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INTRODUCTION:

Spine fractures are serious injuries and usually
associated with other major organ system injuries
such as bone fractures, head trauma, pulmoner and
abdominal injuries. (19). Also % 4,5 of patients have
noncontiguous vertebral injuries (5). These fractures
are usually caused by high-energy trauma such as
fall from height or car crash. Approximately 75 % of
fractures are seen in the thoracic and lumbar regions,
also thoracolumbar junction is the most common in-
jury site (8, 15). Complet neurological injury occurs in
20 % of patients and incomplete neurological injury
occur in 15 % of patients (25).

The goal of the treatment in vertebral fractures
are to maintain spinal stability and alignment with
preserving neurological function, However, the man-
agement of the treatment is still under debate, such
as surgical versus conservative treatment, timing of
surgery, preference of surgical technique (13, 24).
Several surgical techniques had been introduced in
the literature. There is no consensus on surgical treat-
ment modalities as anterior, posterior, or combined
approach (9, 30).

Short segment spinal instrumentation became
a popular surgical procedure with using posterior
pedicle screw fixation. That is provided better correc-
tion of deformity, greater stability that allowed early
mobilization (1, 16). Despite these advantages of this
surgical technique, it has been associated with loss of
reduction and implant failure in some cases (1, 18).
Recently, some authors have suggested that insert-
ing pedicle screw at the level of fractured vertebra
in a short-segment construct may prevent too early
failure and help to improve biomechanical stability
(3,17).

This study evaluates the hypothesis that short
segment fusion using pedicle screw combined with
additional screw at the level of the fracture vertebra
via posterior approach is enough to reduction of ver-
tebral height safely.

MATERIAL AND METHODS:

We retrospectively evaluated 25 patients (7 fe-
males and 18 males) who had undergone short-seg-
ment posterior construct with pedicle screws add-
ing index level instrumentation between 1997 and
2013. Patients who have vertebra fracture below T12
were included to study. Patients with vertebra height
compression lower than 25% were excluded from

the study because of given false results to asses’ re-
duction value. Also patients operated via anterior or
combined surgery or used hook were excluded from
the study.

Neurological status were classified according to
ASIA (American Spinal Injury Association) scale 20
patients were neurologically intact (ASIA E), 3 had
incomplete deficit (ASIA B, C, D) and 2 had complete
neurologic deficit (ASIA A) Standart prophylactic
methylprednisolone treatment were applied for the
patients with neurologic deficit.

All patients were preoperatively evaluated by
radiographs, computed tomography and magnetic
resonance, local kyphosis angle by the Cobb method,
anterior and posterior wall height were studied on
lateral X-ray that taken at preoperatively and con-
trol. Patients with neurologic deficit and unstable
fractures including injury to posterior ligament com-
plex, >50% loss of vertebral body height, spinal ca-
nal compromise great than 40% and >25%kyphosis
were treated through this surgical method. (20). The
patients’ functional outcome and pain were assessed
by Oswestry Disability Index (ODI) and visual analog
scale (VAS) scores.

The unpaired Student’s t-test was used for com-
parison of quantitative results with normal distribu-
tion, Mann Whitney U test for results where a normal
distribution was rejected. P values of less than 0.05
were considered significant. SPSS v.20.0 (SPSS Inc,,
Chicago, IL, USA) was used for statistical analyses.

SURGICAL PROCEDURE:

All of the patients were operated using a standart
posterior midline approach in prone position under
general anesthesia. After confirming the fractured
vertebra with fluoroscopy following by subperiostal
dissection were applied without damage interspi-
nous or supraspinous ligaments. Proximal facet were
protected to prevent proximal junctional kyphosis.
Pedicle screws were inserted upper and lower verte-
bra and also fractured vertebra using freehand tech-
nique. All screw replacement confirmed radiological-
ly. The intermediate screws were inserted bilaterally if
the pedicle walls were intact that evaluated with CT.
We used 6,5 mm diameter titanium poli-axial pedicle
screws for lumbar region and T12 vertebra and 5,5
mm diameter titanium poli-axial pedicle screws for
upper segments. Spongiosus allograft were used for
posterolateral fusion.
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RESULTS:

In this study, 25 patients with mean age was 52
(20-84) was reviewed. 3 patients underwent short
posterior pedicle screw fixation including fractured
level through one level above and one level below
pedicle screw instrumentation and also, other pa-
tients treated through 2 level above and one level
below. The most common injured area was thoraco-
lumbar spine (75%) and L1 was the most commonly
affected vertebra (43%). 6 T-12 fractures, 12 L-1 frac-
tures, 2 L-2 fractures, 3 L-3 fractures and 2 L-4 frac-
tures.

Preoperative radiological parameter that was
measured on the lateral X-ray, the mean anterior wall
height was 19 mm (12-27 mm) and posterior wall
height was 29 mm (17-38 mm). Postoperative radio-
logical value anterior wall height was 27 mm (16-
36mm) and posterior wall height was 31 mm (19-38
mm). The mean local kyphosis angle was decreased
from 17 degree (8-26 degree) to 2.7 degree (-7,9 de-
gree) (Figure-1 and 2). According to the statistical
analysis, increase of anterior corpus height and de-
creasing of the local kyphosis angle have a significant

30 |
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Postop kifoz agisi
Figure-1. Preoperative and postoperative kyphosis angle

difference (p<0.05). Laminectomy and posterior wall
height did not have a significant difference between
pre- or post-operatively (p> 0.05) (Figure-3).

The mean VAS score was 2.2 (0-7) and the mean
Oswestry score was 9.8 (3-24). All patients with in-
complete neurological deficit (n: 3) improved to ASIA
E. However patients (n: 2) with complete neurologic
deficit (ASIA A) did not show any neurologic recovery
(Figure-4).

During the final follow-up, all the patients were
observed to union at fractured vertebra. Also there
was any implant related complication during follow-
up. There were 2 superficial wound infection which
healed by antibiotics treatment. However, any deep
wound infection was not seen (Figure-5).

DISCUSSION:

Several treatment options have been described
for thoracolumbar vertebra fractures include an-
terior, posterior, or combined fixation techniques
(4,26,28,31). Also, short segment posterior stabiliza-
tion is a preferable method for stabilizing the un-
stable thoracolumbar fractures through less surgical
dissection, decreased blood loss and surgical time
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Figure-2. Preoperative and postoperative anterior wall height

Figure-3. 53 years old patient with L2 vertebra fracture treated with one level above and level below instrumentation us-
ing pedicle screw at fractured vertebra
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Figure-4. 27 years old patient with L1 vertebra fracture treated with two level above and one level below instrumentation
using pedicle screw at the fractured level

Figure-5. 23 years old patient with L3 vertebra fracture treated with two level above and one level below instrumentation

using pedicle screw at the fractured level

(11,32). Even though this technique is popular, sev-
eral authors have suggested that this procedure asso-
ciated with unacceptable results including loss of re-
duction and implant failure depends on inadequate
anterior column support and increasing anterior ver-
tebral stress on each pedicle screws (27,30). To sup-
port anterior part of the vertebra several technique
was described as transpedicular grafting or vertebro-
plasty (1,7). An alternative method is to use longer
segmental instrumentation to reduce the stress on
each pedicle screws. Nevertheless, this procedure
have some disadvantages such as longer operation
time, more bleeding, remaining less motion seg-
ments (21,23).

In a cadaveric biomechanical study, Norton et al
compared long versus short segment instrumenta-
tion by using pedicle screws for unstable thoracolum-
bar fractures and they suggested that long segment
instrumentation is more rigid than short segment
instrumentation (22). Similarly, Tezeren et al demon-
strated that long segment instrumentation is more
effective than short segment instrumentation for

management of thoracolumbar fractures in their ret-
rospective clinical study. They suggested that short
segment instrumentation would have been more
successful when two above and two below pedicle
screw were used (29). However, Baaj et al suggested
that even though long segment instrumentation pro-
vides more stability than short segment constructs,
insertion pedicle screw at the level of fracture to
short segment construct improves stability (2). Also,
Dick et al reported that additional insertion of pedicle
screws at the fractured level improve biomechanical
stability through supporting anterior column and di-
minishing stress on each pedicle screws as a popular
method of stabilization for unstable thoracolumbar
fractures (10). However, Mahar et al found that short
segment pedicle screw fixation with screw at the lev-
el of fracture improves biomechanical stability dur-
ing axial rotation but not during flexion, extension or
lateral bending in a cadaveric biomechanical study.
The advantages of this procedure include easier op-
eration, short surgery time, less soft tissue dissection
and blood loss and finally less morbidity (17).
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In the literature, kyphosis correction after surgery
with short-posterior fixation without pedicle screw
at the level of fractured vertebra was from 6 degree
to 15 degrees. Also, kyphosis correction degree was
decreased at follow-up (6,7,17). Author reported that
kyphosis correction loss was related amount of bony
communication, fracture displacement and amount
of correction of kyphotic deformity (14). Loss of cor-
rection degree on kyphosis angle was better in pa-
tients operated with posterior short fixation addition
of pedicle screws at the level of fracture (12). In our
study, the mean initial kyphosis correction was 15
degrees after surgery additional insertion of pedicle
screw at the fractured vertebra.

In conclusion, short posterior fixation with pedi-
cle screws at the fractured level is one of the effec-
tive method for treatment of unstable thoracolumbar
fractures, which can improve the stability, maintain
the reduction through provide anterior column sup-
port and indirect reduction and also achieve better
outcomes. This method has advantages such as short
operation time, less soft tissue dissection and blood
loss, and also less morbidity. In our opinion, this surgi-
cal technique can be used for treatment of unstable
thoracolumbar fractures to prevent complications in-
cluding loss of reduction and implant failure.
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SPINAL TRAUMA CLASSIFICATION AND PRINCIPLES OF
TREATMENT: A RETROSPECTIVE STUDY OF 234 CASES

SPINAL TRAVMALARDA SINIFLAMA VE TEDAVI PRENSIPLERI: 234 OLGULU BIR
RETROSPEKTIF CALISMA

Serhat YILDIZHAN', Mehmet Gazi BOYAC!', Ergiin KARAVELIOGLU', Adem ASLAN?,
Hamit Selim KARABEKIR?, Olcay ESER?

SUMMARY

Objective: To determine the age, gender, reason of injury, neu-
rological status, level of fracture, type of fracture of the cases that
are hospitalized in our clinic due to spinal trauma and that are
practiced medical or surgical treatment in a retrospective way and
to compare the results with the literature and to discuss them.
Material and Method: This research has been conducted in
between January 2004 - December 2011 by evaluating 234 pa-
tients who were exposed to spinal trauma. They were exposed
to cervical, thoracic and lumbar area. Trauma has been included
to this research. A classification for each patient has been made
separately according to the results of X-ray, computerized tomog-
raphy and magnetic resonance imaging of patients, performed
just after the patients consulted to the hospital. The patients have
been classified in 5 groups according to upper cervical, lower cer-
vical, thoracic, thoracolumbar and lumbar area traumas and each
group has been evaluated in itself.

Conclusion: In our research, the most frequent reason of spinal
traumas has been determined to be motor vehicle accidents and
the most affected area has been determined to be thoracolumbar
area (T11-L1). Using a general classification system has turned to
be compulsory in determining the treatment that is to be applied
to the patient.

Key words: Spinal trauma classification, TLICS, AO classification

Level of evidence: retrospective clinical study, Level Ill.

INTRODUCTION:

Traumatic spine and spinal cord injuries are serious
problems causing significant work force and econom-
ical loss currently, by resulting in paraplegia, parapa-
resis and psychosocial problems (6,18). Although it
shows regional differences in global data, the preva-
lence of the spinal cord injuries are 236-1009 per mil-
lion (median value is approximately 853 per million in
USA) (9,21). Its incidence, on the other hand, ranges
between 10.4 and 83 (median value is approximately

OZET

Amag: tedavi uygulanan olgularin retrospektif olarak yas,
cinsiyet, yaralanma nedeni, norolojik durumu, kirik seviyesi,
kirik tipi belirlemek, sonuclarimizi literatiirle karsilastirmak ve
tartismaktir.

Materyal Metod: Bu calisma Ocak 2004-Aralik 2011
tarihleri arasinda Spinal travmaya maruz kalan 234 hasta
degerlendirilerek yapilmistir. Servikal, Torakal ve Lomber
bolge travmasina maruz kalan 234 hastanin hastaneye
basvurduklarinda cekilen Direkt Grafi, Bilgisayarli Tomografi
(BT) ve Magnetik Rezonans Gorintiileme (MRG) sonucunda
her bir hastaya ayri ayr siniflandirma yapilmistir. Hastalar Ust
Servikal, Alt Servikal, Torakal, Torakolomber ve Lomber bolge
travmalarina gore 5 ayri gruba ayrilmis, her bir grup kendi
icinde degerlendirilmistir.

Sonuglar: Calismamizda spinal travmalarin en sik nedeni
olarak motorlu tasit kazalari ve en sik etkilenen bolgede
torakolomber bolge (T11-L1) bulunmustur.

Sonug: Hastalara uygulanacak tedavinin belirlenmesinde
genel bir siniflama sisteminin kullanilmasi artik zorunlu hale
gelmistir.

Anahtar kelimeler: Spinal travma siniflamasi, TLICS, AO
siniflamasi

Kanit Diizeyi: Retrospektif klinik calisma, Duzey Il

39 per million in USA) (21,34). Although there are no
reliable statistical data in our country, if it is calculated
with the USA data, approximately 2800 new cases
emerge in a year and 63.000 people continue their
lives as disabled as a result of the spinal cord injuries
(21,34). Even though it shows regional differences
and it is seen 4 times more in males, the frequent rea-
sons are motor-vehicle accidents, falling down from
height, occupational accidents, violence including ac-
cidents, sports accidents and other trauma reasons in
order (6, 9,21).

' Afyon Kocatepe University Medical Faculty, Department of the Neurosurgery, Afyonkarahisar.

2 Dokuz Eyliil University Medical Faculty, Department of the Neurosurgery, izmir.
3 Balikesir University Medical Faculty, Department of the Neurosurgery, Balikesir.
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Most of the spinal injuries consist of lower cervi-
cal region and thoracolumbar joint. Those regions
are highly mobile. Cervical vertebras are examined as
upper cervical region (C0-C1-C2) and lower cervical
region (C3-C7) as anatomically and biomechanically.
The vertebra in the lower cervical region resemble to
each other anatomically and biomechanically (10,22).
They are generally formed by high energetic traumas.
With the increasing technology, traffic accidents, in-
juries with gun, falling down from height and occu-
pational accidents happen in an increasing rate. The
cases with cervical vertebra trauma are mostly cases
with multiple injuries. It becomes the situation more
dramatic to see the current traumas in young popula-
tion (10,14).

The most frequently encountered pathological
problem is fractures. The injuries in the thoracolum-
bar region (T11-L1) which is the transition region
between thoracic kyphosis and lumbar lordosis are
frequent. While some of this injury is stable mechani-
cally and the neurological injury risk is too low, there
is instability in most of them and it causes acute or
delayed neurological deficit.

There are still discussions in the treatment of po-
tentially life-threatening injuries. New techniques
and instrumentation systems allows a more aggres-
sive surgical approach in the treatment of those in-
juries. There is a need for the use of a classification
system in the spinal trauma cases. The used classifi-
cation system helps the direction of follow-up and
treatment when it not only indicates the bone lesion
but also showing the accompanying soft tissue and
ligament injury.

Any classification system should provide compe-
tence in gaining and storage of the data and the ac-
cess of the data. The system not only should present
a way for the documentation of the fractures, but also
should provide the understanding them biologically
and biomechanically (22).

The aim of this study is to compare the surgical
decision as a result of the determination of the frac-
ture type with the age, gender, neurological condi-
tion, fracture level and the classifications in the spinal
traumas retrospectively in cases who were adminis-
tered medicine or surgery as a result of the applica-
tion to our clinics due to spinal trauma, and to discuss
the results. In this study, also, we aimed to compare
reflections of similarities, consistencies and contra-
dictions of the spinal trauma classifications in general
practices and all those results and to obtain the data
which will help to reach to the suitable classification
system.

MATERIAL VE METHODS:

234 patients, who were exposed to cervical, tho-
racic and lumbar region trauma and who were treated
in hospital between 2004 and 2011, were included in
this study. Each patient were classified as a result of the
Direct Graphy, Computerized Tomography (CT) and
Magnetic Resonance Imaging (MRI) taken when they
first applied to hospital. The patients were classified
into 5 different groups according to upper cervical,
lower cervical, thoracic, thoracolumbar and lumbar
region traumas and each group was evaluated in itself.

For the Atlantoaxial Rotatory Dislocation (AARD),
which is an upper cervical vertebra injury, Fielding
and Hawkins classification was used (10). The Subax-
ial Cervical Spine Injury (SLIC), which is a lower cervi-
cal vertebra (C3-C7) injury, were evaluated according
to Magerl-AO and ASIA classification (1,5,26,33).

The same classification was used in thoracic, tho-
racolumbar and lumbar traumas. The patients were
evaluated according to Dennis (11), McAfee (27), Mc
Cormak (28), Vaccaro (31), Magerl-AO (25) and ASIA
(1) classifications. In the Dennis classification, the
patients were classified according to compression,
blow-out, safety belt and fracture dislocation. In the
Mc Afee classification, the patients were grouped as
compression, blow-out, chance, flexion-distraction
and translation. In Vaccaro classification, the morpho-
logical features, the integrity of posterior ligamen-
tous structures and neurological condition was con-
sidered, each was graded, the severity of the injury
was determined according to the grade and the suit-
ability of the administered treatment was compared
with the literature. The grades were determined ac-
cording to the disintegration of vertebra corpus, de-
tachment of the corpus fracture and correction of the
traumatic kyphosis and compared with the adminis-
tered treatment.

The radiological and patho-morphological fea-
tures of the injury were used as the base in Magerl-AO
classification. Classification was performed according
to the neurological examination in ASIA classification.

RESULTS:

The 130 of the cases (56 %) were males and 104
of them (44 %) were female, 32 % of them were di-
agnosed with upper and lower cervical trauma, 30 %
with thoracolumbar joint trauma, 24 % with lumbar
trauma and 11 % with thoracic trauma. The upper
cervical constituted the 9 % of all cases and lower cer-
vical constituted 23 % (Figure-1). The cases who had
surgical operation were 154 patients in total (66 %)
with 7 cases in upper cervical, 33 cases in lower cer-
vical, 22 cases in thoracic, 60 cases in thoracolumbar
and 42 cases in lumbar.
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Figure-1. The distribution of all cases with spine trauma.

When the reasons of the injuries were examined,
59 % were vehicle or motorcycle accidents, 26 % were
falling down from height, 6 % were direct trauma on
head and neck, 4 % were falling while walking and 5
% were the others in cervical region, and 61.5 % were
16 cases with traffic accidents, 23.2 % were 6 cases
with falling down from height, 7.6 % were 2 cases with
occupational accidents and 7.6 % were 2 cases with
other reasons resulting in fractures in thoracic region.

There were fractures in the thoracolumbar region
in 42 cases due to traffic accident as 56.7 %, 20 cases
due to falling down from height as 20 %, 8 cases due
to occupational accident as 10.8 %, and 4 cases due
to other reasons as 5.4 %.

There were fractures in the lumbar region in 32
cases due to traffic accident as 55.1 %, 18 cases due
to falling from height as 31 %, 6 cases due to occu-
pational accident as 10.3 % and 2 cases due to other
reasons as 3.4 %.

There were accompanying injuries in our cases
at a rate of 22 % and 22 % of those were extremity
injuries, which was the most frequent, and 1 % was
cranial injury.
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Figure-2. The distribution of the cases with upper cervical
vertebra injury.
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The 14 of (63 %) the 22 patients, whose upper
cervical region trauma was followed, were females
and 8 of them (37 %) were males, and this was mostly
seen in ages 20-29 with 36 %. 4 of those cases (18 %)
were detected as C1 fracture, 12 of them (55 %) as C2
odontoid fracture, 4 of them (19 %) as Atlantoaxial
rotator dislocation and 2 of them (9 %) as occipital
condyle fracture (Figure-2).

3 of the patients (25 %) with C2 odontoid fractures
were classified as type 1, 8 of them were (67 %) type 2
and 1 of them (32 %) was type 3.

While the mostly affected region in our study was
C4-C5 with 35 %, it is followed by C5-C6 with 31 %,
C6-C7 with 15 % and C3-C4 with 11 %. The most fre-
quent lesion in terms of the affected vertebra fracture
was encountered in C5 vertebra with 19 %. 32 (59 %)
of the 54 cases were male and 22 (41 %) of them were
females. Most of the cases were in 20-29 age range
with 24 % and 40-49 age range with 20 %. There
was neurological deficit in 37 % of the cases and 36
of them (67 %) were in ASIA E group. When evalu-
ated with Subaxial Cervical Spine Injury Classification
(SLIC), 13 of them (24 %) got 2 points, 20 of them (37
%) got 3 points, 15 of them (28 %) got 4 points and 5
of them (9 %) got 5 points.

When the cases were analyzed according to Mag-
erl-AO classification, mostly Group B1 was encoun-
tered in 12 patients (22.2 %). 33 of all patients (61
%) who has lower cervical region injury were treated
with surgery.

16 of 26 patients (61.5 %) with thoracic vertebra
trauma were males and 10 of them (38.5 %) were fe-
males. Among the cases, there was 20-29 age group
with 7 patients (26.9 %) at most. In their first examina-
tion, 13 of them (50 %) were ASIA E group. Accord-
ing to Dennis classification, 14 of them (54 %) were
classified as compression fracture, 8 of them (31 %) as
blow-out fracture, 3 of them (12 %) were safety belt
fracture and 1 of them (4 %) was fracture dislocation.
According to McAfee classification, 13 patients (50 %)
were classified as wedge compression fracture, 8 of
them (31 %) as blow-out fracture, 3 of them (12 %) as
chance fracture, 1 of them (4 %) as translational type.

When Mc-Cormak classification is used, 7 of the
patients (27 %) got 4 points, 12 of them (46.1 %) got 5
points, 5 of them (19.2 %) got 6 points and 2 of them
(8 %) got 7 points.

When evaluated according to Vaccaro classifica-
tion, 7 of them (26.9 %) were evaluated as 3 points, 10
of them (38 %) were evaluated as 4 points, 8 of them
(31 %) were evaluated as 5 points and 1 of them (4 %)
was evaluated as 6 points. The mostly seen group was
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Group B1 with 6 cases (23 %) according to Magerl-AO
classification. 22 of all patients (85 %) having thoracic
vertebra injury were treated with surgery.

44 of the cases (59 %) with thoracolumbar verte-
bra trauma were males and 30 of them (41 %) were
females. Among the cases, there was 20-29 age group
with 20 patients (27 %) at most. According to Den-
nis classification, 32 of them (43 %) were classified as
compression fracture, 26 of them (35 %) as blow-out
fracture, 10 of them (14 %) were safety belt fracture
and 6 of them (8 %) was fracture dislocation.

According to McAfee classification, 28 patients (38
%) were classified as wedge compression fracture, 30
of them (41 %) as blow-out fracture, 8 of them (11 %)
as chance fracture, 4 of them (5 %) as flexion-destruc-
tion, 4 of them (5 %) as translational type.

According to Mc-Cormak classification, 10 of the
patients (14 %) got 3 points, 16 of them (22 %) got 4
points, 26 of them (35 %) got 5 points and 12 of them
(16 %) got 6 points and 10 of them (14 %) got 7 points.

According to Vaccaro classification, 10 of them (14
%) were evaluated as 3 points, 16 of them (22 %) were
evaluated as 4 points, 40 of them (54 %) were evalu-
ated as 5 points and 18 of them (24 %) were evalu-
ated as 6 points.

In the ASIA classification of the cases, 40 cases (54
%) were in ASIA E group at most.

According to Magerl-AO classification, Group A1,
Group B2 and Group C2 were equal to each other with
10 cases (14 %). 60 of all the patients (81 %) having tho-
racolumbar vertebra injury were treated with surgery.

30 of the cases (52 %) with lumbar vertebra trau-
ma were males and 28 of them (48 %) were females,
there were patients in 50-59 age range with 20 pa-
tients at most (34 %). According to Dennis classifica-
tion, 24 of them (41 %) were classified as compression
fracture, 20 of them (34 %) as blow-out fracture, 10 of
them (17 %) were safety belt fracture and 4 of them (7
%) was fracture dislocation.

According to McAfee classification, 22 patients (34
%) were classified as wedge compression fracture, 20
of them (34 %) as blow-out fracture, 8 of them (14 %)
as chance fracture, 6 of them (10 %) as flexion-de-
struction, 2 of them (3 %) as translational type.

According to Vaccaro classification, 15 of them (26
%) were evaluated as 3 points, 13 of them (22 %) were
evaluated as 4 points, 18 of them (31 %) were evalu-
ated as 5 points and 12 of them (21 %) were evalu-
ated as 6 points.

According to Mc-Cormak classification, 9 of the
patients (16 %) got 3 points, 12 of them (21 %) got 4

points, 20 of them (34 %) got 5 points and 8 of them
(14 %) got 6 points and 9 of them (16 %) got 7 points.

In the classification made according to the first ex-
amination, 33 cases (57 %) were evaluated as ASIA E.

12 cases at most (21 %) were detected as Group
B1 according to Magerl-AO classification.

42 of all the patients (72 %) having lumbar verte-
bra injury were treated with surgery.

DISCUSSION:

Spinal fractures are generally formed as a result of
the severe and high energetic trauma (13), and the
worst result, which is feared from beginning of the
recorded date, the treatment seems impossible and
which will not meet the expectations of both the phy-
sician and the patient, is the spinal cord injury (33).In
our study, 234 cases, who applied to our department
due to spinal trauma, were analyzed retrospectively
and the classifications affecting the treatment choic-
es and the neurological conditions together with the
related classification results, etiology of the pathol-
ogy, the type, physical examination features, surgical
or conservative approach and the obtained results
were analyzed in company with the literature.

Goldberg et al. performed a prospective study in-
cluding 21 centers with 34.069 patients to determine
the exact prevalence, spectrum and distribution of
the cervical vertebra injuries formed after blunt trau-
mas. They detected 1496 different cervical spinal inju-
ries in total in 24 % of those patients. They also found
that the second cervical spine is the level where the
injuries most frequently form (24 %) and the one third
of those injuries was odontoid injuries (10, 15). 32 %
of the cases in our study was cervical region trauma.
The cases who had upper cervical region trauma
consisted of 29 % of the patients with acute cervical
trauma. It was observed that there was C2 fracture in
16 % of the cases with acute cervical trauma and 55 %
of the cases with upper cervical region trauma.

When the patients with odontoid fractures were
analyzed according to Anderson and D’Alonzo classi-
fication system (2), 25 % of them was classified in Type
1,67 % was in Type 2 and 8 % was in 8 %. Greene et al.
reported that they have achieved nearly total success
in fusion rates in Type | and Type Il fractures with the
halo vest immobilization as a result of their studies re-
viewing 199 patients with odontoid fractures among
340 patients. Non-union was detected in 28 % of the
Type Il fractures who were administered external im-
mobilization for 13 weeks. It was shown that this high
non-union rate (86 %), the replacement of dens 6 mm
or more is independent from the age of the patient,
direction of replacement or existence of neurological
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deficit (16). Julien et al. found that the nonunion rates
were 0 %, 35 % and 16 % for Type |, Il and Ill, respec-
tively, in patients treated with halo/minerva fixation
for 8-12 weeks in their review studies including 269
odontoid fractured patients (17).

In the review conducted by Longo et al. in 2010
and including 1078 cases by analyzing 43 publica-
tions, they found C1 fracture in 2-15 % and C2 frac-
ture in 17-25 % of the patients with acute cervical
trauma and they compared the halo transaction in-
stability and they asserted that the Halo vest admin-
istration is safe and effective in indication (24). In our
series, 32 % of the cases were followed surgically, 18
% were followed with Halo Vest and 50 % were fol-
lowed with conservative treatment choices such as
SOMI, and when the cases who were administered
conservative treatment were ignored, the common
inconsistency between Halo Vest and surgery in the
literature was in favor of surgery in our clinics, but 1/3
of the cases with upper cervical vertebra trauma were
treated with surgery. In the Type 2 fractures, the risk
factors negatively affecting the union of the fractures
were 6 mm and more dissociation, posterior sublux-
ation and the age over 65 (4, 16). Halo Vest is a quite
significant treatment method besides the surgery re-
quirement in risky groups and it should not be aban-
doned. Although the posterior or anterior methods
are controversial in surgical techniques, nowadays it
is changing in favor of the anterior approach (4).

Most of the cervical spine injuries occurs in the
lower cervical region and the C3-C7 vertebra known
as the subaxial cervical region (26). Kocis et al. exam-
ined 363 patients with subaxial cervical injuries and
they showed that 50 % was traffic accident, 18 % was
falling down from the height and the most frequently
seen age is 20-29. They classified the neurological
findings of cases in their study according to Frankel
grading system and 54 % were evaluated as Frankel E
and 30 % were evaluated as Frankel A as having com-
plete sensory and motor deficit. In their study, they
showed that the mostly seen was C5 and C6-C7 verte-
bra fracture according to vertebra injury and the least
one was C7-T1 segment (20).

Platzer et al. reported that the most frequent in-
jury cause was vehicle or motorcycle accident with
44 % in 367 cases, 212 of whom were subaxial, they
examined and there was 38 % neurological deficit
(30). Argenson et al., on the other hand, showed that
the mostly seen trauma reason as the traffic accident
with 60 % in 255 cases with subaxial cervical vertebra
injuries, and found that 28 % was falling down from
height and 63 % of the cases had neurological lesion
(3). In SLIC classification that we used in our study the

patients are graded by evaluating the morphology,
discoligamentous complex and neurological condi-
tion and while the scores which are 4 and more ne-
cessitates surgery, conservative treatment is admin-
istered to patients having scores lower than 4. When
54 patients are evaluated with SLIC, 24 % of them got
2 points, 37 % of them got 3 points, 28 % of them got
4 points and 9 % of them got 5 points. 61 % of the
cases in our series were administered surgery and
39 % of them were administered conservative treat-
ment, and 37 % surgical indication forms according
to SLIC classification (Figure-3). Due to the high rate
of the cases getting 3 points, which is the lowest limit
for the surgery in SLIC classification, although the
complete spine injury was graded with 2 points in the
classification system, since it is accepted as instable in
our general perspective, most of the patients having
3 points and complete spine injury were operated.
The distribution of cases getting 3 points according
to SLIC classification in the population should be ana-
lyzed and we think that in the cases especially with
neurodeficit, the surgical operation would be admin-
istered in other clinics in practice and this classifica-
tion reauired modification.
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Figure-3. Our SLIC surgery and application in cases with
lower cervical spine injury

SLIC: 4 points and more in SLIC classification (The percent of
the patients who were suggested with surgery). %PS: The per-
cent of the patients who were administered surgery by us.

In Magerl-AO classification, the injury pattern
is essentially consisted of 3 main types. It shows A
(compression fractures), B (anterior and posterior ele-
ment injury with destruction), C (anterior and posteri-
or element injury together with rotation). In general,
the most commonly seen group in cervical vertebra
injuries is Type B. In this classification, instability po-
tential increases through Type C. While group A1 and
group A2 have the least complication, neurological
deficit is seen in more than 60 % of the patients in
Group B1 and Group C2 (7). In our study, when we an-
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alyzed according to Magerl-AQ, 12 patients (22.2 %)
at most were encountered in Group B1. Surgical op-
eration was administered to 33 patients (61 %) who
are accepted as instable. The patients having mini-
mal damage on the vertebra and the patients having
complete spinal cord involvement with neurodeficit
according to SLIC and Magerl AO classification are
accepted as clinically instable and the surgical op-
eration showed differences due to the requirement
of decompression. The neurodeficit rates are high in
injuries of those regions and we think that the clas-
sifications should be modified for SLIC and the neu-
rological condition should be considered in cervical
trauma in Magerl AO.

In a study conducted by Platzer et al. and includ-
ing 367 cases, it was reported that there were 212
subaxial vertebra injury and the unnoticed or de-
layed diagnosis were analyzed and the 18 patients
(5 %) in the first level trauma center were exposed to
unnoticed diagnosis (30). In our study, on the other
hand, it was seen that 4 cases (7 %) of the 54 cases
with subaxial cervical vertebra injury were evaluated
in other trauma centers and they did not receive a
diagnosis about cervical vertebra. Those cases ap-
plied to our clinics due to their ongoing neck pain
and they were diagnosed with vertebra injuries after
radiographic examination. The reasons of the delay in
this diagnosis are thought as radiologically incorrect
interpretation, not completing the radiography series
and insufficient quality of radiography. Besides, insuf-
ficient clinical and neurological evaluation of the cas-
es or lack of experience can be thought as the reason.

The aim of the surgical intervention in the verte-
bra fractures is basically to reform the stability. In this
case, to define the stability gains importance. There is
no discussion about this issue in cases having neuron
damage; instability is certain. The blow-out fractures
when the posterior structures such as facets, pedicles
or lamina are injured should be accepted as instable
according to Panjabi (29). Marotti, on the other hand,
accepts that progressive neuron damage, accompa-
nying posterior structure damage, increasing kypho-
sis more than 20° loss in the vertebra height more
than 50 % and presence of free bone pieces narrow-
ing the spinal canal in CT cross section as the instabil-
ity criteria (26).

After the report of Denis indicating that the de-
layed neurological worsening at a rate of 17 % follow-
ing the conservative treatment in the thoracolumbar
spine fractures, those fractures were started to be
treated by surgery frequently (12). Surgical treatment
has advantages such as providing early stabilization
of the spine and thus decreasing the risk of neuro-

logical worsening, better correction of the kyphosis,
which occurs after the fracture, and early mobiliza-
tion (8, 12).
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Figure-4. The comparison of the classifications in thoracic
cases, surgical administration. The percentages of the surgi-
cal indications of classification systems, %PS: The percentage
of the patients who were administered surgery by us.

While surgery is administered to 22 of the patients
(85 %) exposed to thoracic region trauma, conserva-
tive approach was preferred for 4 patients (16 %).
When the results were compared, surgical indication
was decided to 20 patients (70 %) as 6 stable com-
pression fracture, 8 instable compression fractures,
8 blow-out fractures and 1 fracture dislocation in
Dennis classification (Figure-4). In Mc Afee classifica-
tion, 7 patients were classified as stable wedge com-
pression, 1 patient as stable blow-out, 7 patients as
instable blow-out, 3 patients as chance, 1 patient
as flexion-destruction and 1 patient as translational
type and 18 patients (69 %) were in groups suggested
for surgery (Figure-4).

In Vaccaro classification, while 7 of 26 patients got
3 and lower points, 19 patients (73 %) having surgical
indication got 4 and higher points (Figure-4).

In Magerl AO classification, 4 patients were evalu-
ated as Group AT and 2 patients were evaluated as
Group A2. According to this classification, 20 patients
(77 %) were found instable and surgical indication
was formed (Figure-4).

While surgery was administered to 60 of 74 pa-
tients (81 %) exposed to thoracolumbar region
trauma, conservative approach was preferred in 14
patients (19 %). When the results were compared,
10 stable compression fractures, 22 instable com-
pression fractures, 26 blow-out fractures, 10 safety
belt fractures and 6 fracture dislocation were found
in Dennis classification, 64 patients (86 %) requires
surgery according to this classification (Figure-5). The
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number of the patients who were administered sur-
gery by us shows similarity with the suggested one
in the literature.

According to Mc Afee classification, 12 patients
were classified as stable wedge compression, 16 pa-
tients as instable wedge compression, 4 patients as
stable blow-out, 26 patients as instable blow-out, 8
patients as chance, 4 patients as flexion-destruction
and 4 patients as translational type, and 58 patients
(78 %) necessitated surgery (Figure-5). The number
of the patients who were administered surgery by us
shows similarity with the suggested one in the litera-
ture.

In Vaccaro classification, while 10 of 74 patients
got 3 and lower points, 64 patients (86 %) having sur-
gical indication got 4 and higher points (Figure-5).

In Magerl AO classification, 10 patients were eval-
uated as Group A1 and 8 patients were evaluated as
Group A2 and accepted as instable. According to this
classification, 56 patients (76 %) were found instable
and suraerv was suaaested (Fiaure-5).
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Figure-5. The comparison of the classifications in thoraco-
lumbar cases, surgical administration. The percentages of the
surgical indications of classification systems, %PS: The per-
centage of the patients who were administered surgery by us.

While surgery was administered to 42 of 58 pa-
tients (72 %) exposed to lumbar region trauma, con-
servative approach was preferred in 16 patients (28
%). When the results were compared, 10 stable com-
pression fractures, 14 instable compression fractures,
20 blow-out fractures, 10 safety belt fractures and 4
fracture dislocation were found in Dennis classifica-
tion, 48 patients (83 %) requires surgery according to
Dennis classification (Figure-6).

The number of patients who were administered
surgery shows similarity with the one suggested in
the literature.

According to Mc Afee classification, 12 patients
were classified as stable wedge compression, 10 pa-
tients as instable wedge compression, 4 patients as
stable blow-out, 16 patients as instable blow-out, 8
patients as chance, 6 patients as flexion-destruction
and 2 patients as translational type, and 42 patients
(72 %) necessitated surgery (Figure-6).

In Vaccaro classification, while 15 of 58 patients
got 3 and lower points, 43 patients (74 %) having sur-
gical indication got 4 and higher points (Figure-6)

In Magerl AO classification, 10 patients were eval-
uated as Group A1 and 8 patients were evaluated as
Group A2 and accepted as instable. According to this
classification, 40 patients (70 %) were found instable
(Figure-6).
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Figure-6. The comparison of the classifications in lumbar
cases, surgical administration. The percentages of the surgi-
cal indications of classification systems, %PS: The percentage
of the patients who were administered surgery by us.

Li et al. reported that approximately 70 % of all
blow-out fractures are in thoracolumbar region (23).
In our study, thoracolumbar joint was found as the
mostly affected region with 48 %.

Basically, as in the treatment of all fractures, there
are two choices in the treatment of thoracolumbar
region fractures; conservative and surgical treatment.
The increasing biological lifetime nowadays increases
the expectation of return to the active life after the
injury; issues such as hospitalization period, rehabili-
tation need and cost-benefit ratio gain the currency.
In this context, the choice of conservative or surgical
treatment in thoracolumbar fractures gains high sig-
nificance.

The main problem in spinal injuries formed gener-
ally due to high energetic trauma is the lack of a clas-
sification system which will help the surgeon for the
optimum diagnosis and detection of the treatment,
which is standardized, which is easy and which is
extensively accepted. A number of studies show the
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absence of a classification system whose absence is
felt until today, which is accepted by large masses,
and which is the leader in prognosis estimation. It is
true that the classification system has a number of
purposes. Those purposes can be sorted as helping
the surgeon during decision, helping in detection of
the treatment choices, helping to guess the existing
problems before, directing the treatment, predicting
the results, to be able to compare with the analysis
and similar cases, helping documentation and facili-
tating the communication.

According to data of this study, the classifications
used in different regions of the spine, the number of
patients in each group shows differences and they in-
clude same rate of patients in terms of the determina-
tion of surgery. As a result, when all the classifications
are analyzed, the opinion which states that currently
there is no ideal classification which achieves all the
purposes we mentioned above and which guides di-
recting the treatment and determining the progno-
sis.
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SPINE FRACTURES CONCOMITTANT WITH PELVIC
REGION FRACTURES

PELVIK BOLGE KIRIKLARINA ESLIK EDEN OMURGA KIRIKLARI

Cem COPUROGLU', Murat KAYA?, Mert CIFTDEMIR?, Elif COPUROGLU*, Mert OZCAN!

SUMMARY

Aim:To analyze the frequency and treatment modality of spine
fractures in concomitant pelvic region fracture diagnosed and
followed-up patients

Patients and Methods: The files of the patients, who were
treated for pelvis and acetabulum fractures between March
2009 - December 2014, were evaluated retrospectively. Spine
injuries and treatment modalities of the 26 patients having
spine and pelvis injuries concomitantly were evaluated.
Treatment modalities and timing of the surgery for both area
injuries due to high energy fractures were analyzed.

Results: Spine injuries were diagnosed in 26 of the 182
patients, who were treated for pelvic region fractures between
March 2009 and December 2014. In spine injured 6 patients,
8 burst fractures, in 6 patients 8 compression fractures, in 2
patients 2 spinous process fractures and in 12 patients 25
transvers process fractures were diagnosed. Eight patients
were operated for burst fractures and 1 patient was operated
for compression fracture. The other patients with other
diagnosis were treated conservatively.

Conclusion: Pelvic injuries concomitant with spine injuries is
frequent. In the treatment decision, priority is to stabilize vital
functions.

Key Words: Pelvis, Spine, fracture

Level of evidence: Retrospective clinical study, Level IlI

INTRODUCTION:

Pelvic and acetabulum fractures are generally
formed as a result of the high energetic traumas such
as the traffic accidents, falling down from height (7,
10). A potential spinal trauma should be suspected in
each patient exposed to high energetic trauma (3). In
cases when the pelvic region fractures or other frac-
tures are focused in this patient group, who has inju-
ries frequently in more than one region, spinal frac-
tures might not be noticed. The most commonly seen
and accompanying injury besides the pelvic region
fractures is the thoracic region injuries (16). No recog-
nition of the spinal fracture might lead to spinal injury

OZET

Amag: Pelvis bolgesinde kirik tanisi ile takip edilen hastalarda
eslik eden omurga yaralanmalarinin sikhgini ve tedavi seklini
analiz etmek.

Hastalar ve Yontem: Mart 2009 ile Aralik 2014 tarihleri
arasinda klinigimizde tedavi edilen 182 pelvis ve asetabu-
lum kirikli hastalarin dosyalari geriye donik olarak incelendi.
Ayni zamanda omurga kirigi mevcut olan 26 hastanin omur-
ga yaralanmalari ve uygulanan tedavi yontemleri incelendi.
Yuiksek enerjili yaralanmalar sonucunda olusan her iki bolge
kiriklarinda tedavi zamanlamasi ve tedavi yontemleri analiz
edildi.

Bulgular: Klinigimizde pelvis bolgesi yaralanmasi nedeni ile
tedavi edilen 182 hastadan 26 tanesinde omurga yaralanmasi
oldugu tespit edildi. Omurga yaralanmali 6 hastada 8 patlama
kingi, 6 hastada 8 kompresyon kirig, 2 hastada 2 spindz cikinti
kingi ve 12 hastada 25 transvers cikinti kingi tespit edildi.
Opere edilen 8 hasta patlama kirigi nedeni ile 1 hasta ise tora-
kolomber bolgede kompresyon kirigi nedeni ile opere edildi.
Diger omurga yaralanmasi tanilari olan hastalar konservatif
yontemlerle tedavi edildiler.

Sonug: Pelvis yaralanmalari ile omurga yaralanmalari
birlikteligi siktir. Tedavi kararini  belirlemede yasamsal
fonksiyonlari stabilize etmek 6nceliklidir.

Anahtar Kelimeler: Pelvis, Omurga, kirik

Kanit Diizeyi: Retrospektif klinik calisma, Duizey Il

or the progress of the existing neurological damage
after the spinal fracture (3).

The first aim in the poly-traumatized patient is to
stabilize the patient. After observing that the vital
signs are stable, treatment for the fractures is planned.
While the primary aims are to limit the neurological
damage and to provide the spinal stability, the cor-
rection of the deformation caused by the fracture, di-
minishing the movement loss and preparation of the
ground for the rehabilitation are the secondary aims.

We analyzed the frequency of the accompany-
ing spinal fractures, approach to the spinal fractures,
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treatment aims, treatment time and priorities in our
patient group we treated due to pelvic and acetabu-
lum fractures retrospectively and we aimed to obtain
implications from our own experience.

PATIENTS AND METHOD:

The records of the patients who were treated with
pelvic and acetabulum region fractures between
March 2009 and December 2014 were analyzed ret-
rospectively. As a result of the conducted analysis,
the patients having spinal fractures accompanying
the pelvic region fractures (n: 27) formed our study
group. The pelvic region of the patients and the spi-
nal injury types, administered treatment methods,
the time of the administered treatment and the de-
mographic data of the patients were evaluated.

The hospitalization time of the patients, trauma
type, pelvic and spinal injury diagnosis, the level of
the spinal injury, existence of accompanying addi-
tional injury, treatment method and surgery times
were analyzed. Pelvic external fixator and open re-
duction internal fixation methods were administered
in patients with pelvic fractures. The administered
method in patients with spinal fractures was poste-
rior instrumentation. 6-8 weeks bed rest as a conser-
vative treatment and prophylaxis for the additional
complications such as decubitus ulcers and deep vein
thrombosis were administered in patients with pelvic
fractures.

RESULTS:

27 of the 182 patients, whose records were
reached in the retrospective analysis, having pelvic
region injuries were detected with the accompany-
ing spinal fractures. 18 of the patients were male and
9 of them were females. The mean age was 35.1 (16-
73). The trauma formation mechanisms were traffic
accident outside of any vehicle in 8 patients, traffic
accident in the vehicle in 10 patients, motorcycle ac-
cident in 1 patients and falling down from height in
7 patients. The mean hospitalization period was 16
days (3-68 days) (Table-1).

Table-1. Demographical Data (Gender: 1-female, 2-male,
Trauma: 1-Traffic Accident Outside of Vehicle (1M: motorcy-
cle), 2-falling down from height (2E: electric shock), 3- Traf-
fic Accident Inside the Vehicle)

hospitalization

gender age period trauma
1 16 3 1
2 59 45 2
2 26 6 3
2 32 10 2
2 38 8 ™
2 40 12 2E
1 27 7 3
2 36 3 3
2 23 6 1
2 28 8 3
2 56 21 2
1 25 24 2
1 19 15 3
2 43 57 3
1 24 7 2
1 33 3 3
1 48 4 1
2 73 3 1
1 26 4 3
1 61 15 1
2 23 68 2
2 62 12 3
2 44 6 1
2 22 16 3
2 39 24 1
2 25 11 3

It was pointed out that the long hospitalization
period of the patients having multiple traumas was
the factor increasing the mean. When the pelvic frac-
tures were analyzed, it was seen that there were more
than one injuries in the pelvic region in 17 patients
and there was isolated pelvic region fracture in 9 pa-
tients. It was observed that there was pubic arm frac-
turein 17 patients, acetabulum fracture in 10 patients,
sacrum fracture in 7 patients, pubic dissociation in 11
patients and iliac wing fracture in 3 patients.

8 blow-out fractures in 6 patients, 8 compression
fractures in 6 patients, 2 spinous process fractures in
2 patients and 25 transverse process fractures in 12
patients with spinal fractures were detected. While
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Table-2. Injury information (Pelvic: 1-Pubic arm, 2-Acetabulum, 3-Sacrum, 4-pubic diastase, 5-sakroiliac
diastase, 6-iliac wing, Vertebra: S: spinosis process, T: transverse process, B: burst, additional injury: 1-fracture in
the joint, 2-long bone fracture, Op/nonop: 0-nonop, 1-op)

pelvisi~] vertebra? [»] kagseviye vertebriv| ek iv | _op/nonojv[ posteniv| P.EF|v] P.ARHiv ek o v/ agiklama [¥]  p.Enstzamani |~  pelvis op zamani|~|
i cas i 0 0 [ 0 0 0 o o ©

1+2+3 T12B-L1B 2 1+2 1 1 0 [ 1 30 -

1+2+4+5 Lat 1 0 1 [ 1 0 0 = EF:3

1 L2T-L3T-L4T 3 1 0 0 0 0 1 - -
1+6 L1B i 0 i 1 0 0 0 4

1 T12K 1 2 1 1 0 [ 1 9
1+3 c7s 1 2 0 0 0 0 1 = =

1+2+4+5 L5K 1 0 [ 0 0 [ 0 kendi istegi ile taburcu
2+4+5 LST 1 0o 0 0 0 0 0 - - S
4+5 LST 1 0 1 0 0 1 0 28 A:3
1+5+6 L1K i 2 i 0 0 i 1 - P:11
1+2+3+4 T6K- T8K-L1T-L2T-L4T 5 1+2 1 0 1 [ 1 EF:12
1+3 L3B 1 1+2 1 1 1 0 1 13 EF:1
1+2+5 LST 1 1 1 0 1 0 1 EF:1

1 L1T-L4T-L3K-L4K 4 1 [ [ 0 [ 1 -

3 LST 1 0 [ 0 0 0 0 -
1+3 L5K i 0 1 0 0 1 0 P:1
145 L1T-L2T-L3T-L4T 4 0 1 0 1 [ 0 EF:1

5 L2T-13T 2 0 0 0 0 0 0 = =

2 L1B 1 0 1 1 0 1 0 ayni seans opere 8 A:8

2+3+5 L4T-LST 2 1+2 i 0 0 i 1 - - A6, P14

142 L2B 1 0 1 1 0 1 0 3 A8, P:2
1+4 LsT 1 0 1 0 0 1 0 = = Al

1+4+5+6 Ti2B 1 0 1 1 1 1 0 vertebra dismerkez 1 EF:3,A:3

4 L2T-L3T-L4T 3 0 1 0 1 0 0 = EF:1

1+2+3+4 T12B-L1B 2 1 1 1 1 1 1 vertebra dismerkez 12 EF:1 A6

the spinal injury was one level in 17 patients, it was
2-level in 4 patients, 3-level in 2 patients, 4-level in
2 patients and 5-level in 1 patient (Table-2). There
were other extremity injuries in 10 patients besides
the pelvic and spinal injuries. Pelvic external fixator
was administered to 8 patients with pelvic fractures,
9 patients were fixed with open reduction internal
fixation and 11 patients were operated due to other
fractures.

7 patients, who were operated due to spinal in-
jury, were operated due to the blow-out fracture and
1 patient was operated due to the compression frac-
ture in thoracolumbar region. Surgical intervention
for both of two regions due to spinal fracture and pel-
vic fracture was applied in 6 patients.

When the surgical operation times were exam-
ined, while the spinal surgery of 3 those three patients
were performed after the pelvic surgery, in 2 of those
patients first pelvic external fixator surgery, then the
spinal surgery and then the pelvic open reduction
and internal fixation surgeries were performed. In 1
patient who was administered the spinal surgery first
in an external center, then pelvic surgery was per-
formed. While the spinal surgeries were administered
at the 4™ week in 2 patients, it was performed in the
first 10 days in other patients. Patients having other
spinal injury diagnosis were treated with conserva-
tive methods. In 9 patients who were treated conser-
vatively for their spines, also conservative treatment
was administered for their pelvic injuries.

DISCUSSION:

Since the pelvic region fractures were formed due
to high energetic traumas, there are also accompany-
ing injuries. Not to be able to make a complete and
reliable examination in cases exposed to multiple
traumas, accompanying injuries might be unnoticed

(17) or it might cause a delayed diagnosis (4). Espe-
cially in patients who were taken into intensive care
directly from emergency service, who has mental fog
due to general condition impairment and who was
sedated, the repeated direct graphies and computer-
ized tomography diagnosis are helpful for the diag-
nosis of the spinal fractures (17).

To be able to recognize the accompanying other
fractures to the life threatening pelvic region trauma,
firstly fractures should be suspected. Next, basic ex-
amination methods such as inspection and palpa-
tion, and radiological examination help. In this study,
we aimed to evaluate the frequency of accompany-
ing spinal fractures in patients, whose basic applica-
tion reason was pelvic region trauma, and our treat-
ment approach.

According to advanced trauma life support (ATLS)
guidance, the primary graphies that should be taken
in the emergency services are cervical collateral, tho-
rax anterior-posterior and pelvic anterior-posterior
graphies (17). In patients, who cannot be diagnosed
with those graphies, additional graphies might be
taken after the patient is stabilized.

Spinal fractures are most commonly seen in tho-
racolumbar joint among the whole spine (3). Most of
the stress is accumulated between T10 and L12 since
the thoracic spine is rigid and since it is the transition
region in between the motile lumbar region. There
was thoracolumbar joint injury in 9 of the 26 patients
in our study.

A potential spinal trauma should be suspected in
patients exposed to high energetic trauma (3). In the
thoracolumbar region, most frequently, compression
fractures, blow-out fractures, flexion destruction inju-
ries and dislocations with fractures are seen (3). Most
of the compression fractures are treated with the
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methods other than surgery. It is suggested that sur-
gical treatment should be administered in kyphosis
more than twenty degrees and in compression more
than 50%. The most important factor for deciding the
surgical treatment in blow-out fractures is the pres-
ence of the posterior ligamentous complex fissure (1).
In our cases, blow-out fracture in 7 of the 8 patients
and compression fracture in one patients resulted in
the formation of surgical indication.

While the treatment of the patient with spinal
fracture is being planned, the neurological condition,
spinal stability, deformation level and additional inju-
ries should be considered. Due to the severity of the
trauma, cardiovascular, pulmonary and neurological
injuries might accompany with the thoracolumbar
fractures (19). Canal occupation and progressive neu-
rological injury necessitates the surgical decompres-
sion and stabilization. If the instability due to the frac-
ture increases, the rigidity of the surgical treatment
increases. The angle of the regional kyphosis might
increase in the postoperative period in patients with
spinal fracture (13).

As in the pelvic fractures, thoracolumbar fractures
are mostly seen in actively working males between
20 and 40 of ages (15) frequently (11). The male pa-
tients were dominating in our study group and the
mean age was 35.1. The stability of the fracture is
significant in the patients with spinal fractures as in
the case of the patients with pelvic fractures. If the
fracture is instable, it might be the reason for the pro-
gressive neurological injury. Conservative treatment
is suitable in fractures which are stable and which do
not have neurological injury (12). The deterioration in

the neurological condition necessitates urgent surgi-
cal intervention (2). Percutaneous techniques might
be used as the surgical fixation method (14).

Sacrum, which has significant role in the transfer
of the spinal load to the pelvic, has an important role
in providing the mechanical stability of the spine. If
there is sacrum fracture accompanying to the dete-
rioration of the pelvic ring integrity, there is spino-
pelvic instability. Stabilization should be performed
immediately (6). The caudal migration of sacrum and
the cranial migration of the iliac wings lead to pelvic
instability and problems in standing and walking (5).
Major spinal intervention should be avoided in the
early period after the injury in borderline patients
having multiple traumas (8). Percutaneous tech-
niques might be administered to provide the stability
(9, 18). Similarly, the administration of the controlled
orthopedics principles decreases the morbidity in
patients with pelvic fractures (7). While the damage
controlled orthopedics provides better results in Tile
CType fractures, early total care is suggested in Tile B
Type fractures (10). In our study group, while the early
stabilization was administered right after the trauma
in patients with pelvic instability, the elective surgery
was administered between 4-10 days, within the win-
dow period.

As a result, spinal fractures are formed as a result
of the high energetic trauma as the pelvic fractures.
In the patient group who has high neurological injury
risk together with hemodynamic instability, the vital
functions should be stabilized first while the treat-
ment decision is being made.
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IMPACT OF INTERBODY FUSION IN DEGENERATIVE
VERTEBRAE ON SACRAL PEDICLE SCREW SURVIVAL

DEJENERATIF OMURGA TEDAVISINDE INTERBODY FUZYONUN SAKRAL PEDIKUL VIDASI

SAGKALIMINA ETKISI

Okan OZKUNT!, Turgut AKGUL?, Kerim SARIYILMAZ', Murat KORKMAZ?,
Fatih DIKICI*, Ufuk TALU®, Ciineyt SAR®

SUMMARY

Purpose: Analyze the prevalence of sacral screw loosening
following posterior long segment instrumentation and fusion
in adult spine.

Material methods: 66 patients who were diagnosed with
adult spinal deformity with L5-S1 degeneration and treated
using posterior instrumentation and PL or interbody fusion in
our institute between 2003-2008 were included in the study.
Anterior-posterior projection and lateral lumbosacral and CT
projections were used for radiologic evaluation of patients.
Patients were reviewed retrospectively under two groups:
interbody fusion and posterolateral (PL) fusion. Standard
lumbosacral X- ray was performed to evaluate pseudo
arthrosis or sacral pedicle screw loosening. Preoperative
and postoperative VAS scores were measured for functional
assessment.

Results: Patients age were 69.1 (37-89) and mean follow-up
was 8.8 years (6-11 years). 48 patients had degenerative spinal
deformity and 18 patients had degenerative spondylolisthesis.
We applied posterior instrumentation with posterolateral
fusion in 50 patients and posterior instrumentation with
interbody fusion in 16 patients. All procedure included L5-
S1 segment. Level of posterior instrumentation mean was
5.9 (4-11). In PL fusion group 12 patients had sacral screw
failure (24%) but no sacral screw failure in interbody fusion
group (p<0,005). VAS scores increased in both groups but in
interbody fusion decrease was more prominent than PL fusion
group (p < 0,05)

Conclusion: Interbody fusion of L5-S1 disc area for treatment
of degenerative lumbar disease in patients with L5-S1
degeneration results positively on survival of the sacral
pedicle screws.

Key words: Lumbar degenerative disease, instrumentation,
sacral screws

Level of evidence: Retrospective clinical study, Level III.

OZET

Amag: Calismamizda yetiskin yas grubunda uzun seviye
posterior enstriimantasyon yapilan hastalarda cisimler arasi
fuzyonun sakral vida gelisimi sikligina etkisini arastirmayi
amacladik.

Materyal-Metod: Calismamizda 2003-2008 arasinda, L5-S1
segmentinde dejenerasyonu bulunan ve posterior enstri-
mantasyonla tedavi edilen dejeneratif omurga tanili 66 hasta
retrospektif olarak degerlendirildi. Sadece posterolateral
flizyon yapilanlar ve posterolateral flizyona L5-S1 cisimler arasi
fizyon eklenenler olarak iki gruba ayrilan hastalar radyolojik
olarak 6n-arka ve lateral lumbosakral grafiler ve bilgisayarli
tomografiyle degerlendirildi. Standart grafiler ile psédoartroz
ve sakral vidada kirik ya da gevseme degerlendirildi. Ameli-
yat oncesi ve sonrasi fonksiyonel degerlendirmede VAS skoru
kullanild. istatistiksel analizler icin SPSS (Statistical Package
Social Sciences for Windows 12.0 ) programi kullanildi. p<0,05
sonucu istatistiksel anlamli olarak degerlendirildi.

Sonuglar: Hastalarin ortalama yasi 69.1 (37-89) ve ortalama
takip suresi 8,8 yil (6-11 yil) idi. 48 hastada dar kanalin eslik
ettigi dejeneratif omurga ve 18 hastada dejeneratif spondilo-
listezis bulunmaktaydi. 50 hastaya uzun segment posterior en-
strimantasyon ile birlikte posterolateral fiizyon, 16 hastaya ise
uzun segment enstriimantasyon ve L5-S1 cisimler arasi fiizyon
uygulandi. Ortalama posterior enstriimantasyon seviyesi 5.9
(4-11) idi. Sonucta, cisimler arasi flizyon uygulanan grupta
sakral vidalarda yetmezlik goriinmezken, diger grupta 12 has-
tada (% 24) gevseme goriilmekteydi. (p<0.05) Klinik olarak, ci-
simler arasi flizyon yapilan grupta VAS skoru istatistiksel olarak
daha iyiydi. (p<0.05)

Cikarimlar: Lomber dejeneratif omurga hastaliginin teda-
visinde L5-S1 seviyesinde yapilan interbody filizyon uzun
seviye enstrimantasyon yapilan hastalarda sakral pedikil
vidasinin gevsemesini azaltmasi ve daha iyi klinik sonuclar
saglamasi nedeniyle tercih edilebilir bir yontemdir.

Anahtar Kelimeler: Lomber dejeneratif hastaligi, enstriiman-
tasyon, sakral vida

Kanit Diizeyi: Retrospektif klinik calisma, Dizey Il
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INTRODUCTION:

During degeneration process morphologically
vertebrae goes through dysfunction, instability and
immobilization. After the degeneration a series of
complex pathologies like subchondral sclerosis, oste-
ophyte formation, convergence in anterior vertebral
body, and spinal stenosis could be observed (11, 17,
20) In the degenerative process L5-S1 disc is most
commonly affected but addition of this level to the
fusion during lumbar vertebral surgery is still deba-
ted (1) Stopping the fusion at L5 level during surgical
treatment, preserve range of motion in L5-S1 level.
On the other hand, degeneration progressing in this
level negatively affects the functional outcomes. Ad-
ding S1 level to the fusion contains risks like pseudo-
arthrosis depending on the procedure. It is reported
that sacral pedicle screws may fail and anterior fusion
might be added to posterior fusion to prevent this si-
tuation.(11)

Aim of our study is show the effects of addition
of anterior fusion to the procedure in patients with
long segment fusion in which sacrum is included on
survival of sacral pedicle screws.

PATIENTS AND METHODS:

66 patients who were diagnosed with adult spinal
deformity with L5-S1 degeneration and treated using
posterior instrumentation and PL or interbody fusion
in our institute between 2003 and 2008 were asses-
sed retrospectively.

Inclusion criteria was at least 4 levels fusion inc-
luding L5-S1 segment for degenerative vertebrae,
and in order to assess the survival of S1 screw at least
years of follow up. Patients with revision surgery and
short segment fusion were not included in the study.

Patients were evaluated in to groups: patients
with posterolateral fusion, and patients with inter-
body fusion at L5-S1 disc space additional to poste-
rior fusion. In patients included in the study postero-
lateral interbody fusion technique was employed for
interbody fusion.

Patients files were retrospectively evaluated and
clinical examination findings, VAS scores, surgery in-
formation, and complication were reviewed. Radiolo-
gical evaluation was conducted from antero-posteri-
or and lateral x-rays, CT and MRI. In the control x-rays
fractures in the sacral pedicle screw or radiolucent
area around the screw is accepted as loosening of the
screw. For the final clinical evaluation patients VAS
scores were considered.

For statistical analysis SPSS (Statistical Package
Social Sciences) for Windows 12.0 program was emp-

loyed. For comparison of quantitative data student
t-test, and for qualitative data chi-square tests were
used. P<0.05 was accepted as statistically significant.

Figure-1. A 75 years old female patient with de-
generative lumbar vertebrae, preoperative x-rays
show (a, b) degeneration at L5-S1 level. Patient was
treated with posterior instrumentation with T11-S1
posterior fusion (c, d). In the follow ups due to screw
loosening and pain complaints revision surgery was
performed (e, f).
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RESULTS:

Average age of the patients included in the study
was 69 (37-89) years and average follow up period
was 8.8 (6-11) years. Patients’ diagnosis was dege-
nerative vertebrae accompanied by spinal stenosis
(48 patients) and degenerative spondylolisthesis (18
patients). Choice of surgical procedure was long seg-
ment posterior instrumentation with posterolateral
fusion in 50 patients, and long segment instrumenta-
tion with L5-S1 fusion in 16 patients. Average of pos-
terior instrumentation levels was 5.9 (4-11).

In 12 patients included in the study, sacral pedic-
le screw insufficiency was observed (Figure-1). Sacral
pedicle screw insufficiency was observed in 12 of
the 50 patients (24%) who received posterior instru-
mentation and fusion, but in added interbody fusion
group no sacral pedicle insufficiency was observed.
When both groups were compared for screw loose-
ning results of interbody fusion group was signifi-
cantly better (p<0,05).

Clinical evaluation of the patients using VAS sco-
res revealed preoperative VAS scores in posterior fusi-
on group was 8.2 and postoperatively 5.1 (p<0,05). In
the group with added interbody fusion preoperative
VAS scores were 8.3 and postoperatively 3.6 (p<0.05).
When both groups are compared VAS scores of inter-
body fusion was significantly better (p<0.05). (Tab-
le-1)

Table-1. Diagram showing changes in VAS scores accor-
ding to the S1 screw loosening condition.

100

80

60 -

40 -

20 4

0

preop postop

‘+ non loosening loosening ‘

In two of our cases dural injury repaired during
surgery and superficial infection treated with antibio-
tics were observed.

DISCUSSION:

In degenerative vertebral diseases L5-S1 dege-
neration effects the prognosis of the disease. In the
meta-analysis of Sardar et al. reported that in case
the fusion is stopped at the level of L5 during fusi-
on complication rate was 23.5% but if patient had
L5-S1 degeneration and this level is included in the
fusion complication rate was 53% (16) Addition of L5-
S1 level to the fusion is not recommended in when

deformity includes lumbar-sacral region, progressive
deformity and instability conditions and how L5-51
should be added to the treatment is still debatable.(8)

In the treatment of degenerative lumbar verteb-
rae, and in the patients treated with long segment fu-
sion complication rates are significantly higher (10).
Technically instrumentation of the sacrum results in
longer surgery time and increased bleeding.(12) In
cases which only posterior fusion was implemented
when fusion level is chosen as S1 instead of L5 pse-
udo-arthrosis risk is significantly increased.(9) After
pseudo-arthrosis development at L5-S1 level control
of the movement in these segments could only be
possible through sacral implants.(13, 14) If the fusion
is not complete this overloading on the sacral imp-
lants will result in loosening or fracture of sacral pe-
dicle screws. Cho et al. reported this rate in their seri-
es as 25%.(6) Again in the literature Kim et al. in their
144 case series reported screw loosening rate as 24%,
Edward et al. reported as 42%.(7, 12) We in our study,
in 50 patients treated with posterior instrumentation
and fusion found screw loosening rate as 24%.

In the literature, in order to minimize L5-S1 mo-
vement and perform fusion it is shown that a better
fastening method biomechanically is suggested, and
interbody fusion techniques, lubricant proteins and
iliac screws accompanying sacral screws are descri-
bed in the literature with success .(2,4,6,7,16, 18, 19)
In fusion only from the posterior is insufficient and re-
quirement for an anterior support bring up the idea
for a 360 degrees fusion and to regain sagittal balan-
ce interbody fusion is suggested (15). In the studies
from the literature, in patients with L5-S1 interbody
fusion it was shown that pseudo-arthrosis rates are
significantly smaller (5,7,10,12). After the achieve-
ment of L5-S1 fusion clinical and functional results
were reportedly better with less observed comp-
lications.(5) Results we obtained in our study are in
conformity with the literature. In patients whom in-
terbody fusion is added to the procedure VAS scores
were significantly higher. In cases with achieved fusi-
on no sacral screw complications were observed. Sta-
tistically significantly, in cases with added interbody
fusion long term radiological and clinical outcomes
are superior. But as depicted in the literature surgery
times are prolonged and bleeding was increased.

In the treatment of lumbar degenerative vertebral
diseases in the case of inclusion of L5-S1 level to the
fusion, application of interbody fusion has significant
and beneficial effects on sacral pedicle screw survival
in the long term.
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CASE REPORT / OLGU SUNUMU

OSTEOID OSTEOMA OF THE ATLAS: REPORT OF A
NEW CASE AND REVIEW OF THE LITERATURE

ATLASIN OSTEOQID OSTEOMASI: YENI BIR VAKA SUNUMU VE
LITERATURUN GOZDEN GECIRILMESI

Abolfazl RAHIMIZADEH', Touraj YAZDI', Shaghayegh RAHIMIZADEH'

SUMMARY

Osteoid osteomas of the cervical spine are uncommon causes
of neck pain and painful torticollis in children, adolescents
and young adults. In the cervical spine, affection of the upper
cervical spine is rarely reported and in particular, atlas vertebra
remains the least common location for being involved by osteoid
osteomas, where only four cases have been reported previously.
Osteoid osteomas of the cervical spine are uncommon causes
of neck pain and painful torticollis in children, adolescents
and young adults. In the cervical spine, affection of the upper
cervical spine is rarely reported and in particular, atlas vertebra
remains the least common location for being involved by osteoid
osteomas, where only four cases have been reported previously.
Imaging studies in a 30-year-old male suffering from severe neck
pain for a period of one year disclosed an osteoid osteoma of
the atlas arch. The tumor was removed with laminectomy of the
atlas. Postoperatively, neck pain disappeared within a few days.
At 2-year follow-up, the patient has remained symptom free.
Review of the literature disclosed since the report of the first
example of the osteoid osteoma of the atlas in 1978 by Jones
only 3 more cases have been published so far. Therefore, the
current case is the fifth example of atlas affection by this
tumor.

Key words: Atlas, Osteoid Osteoma, Spine tumors, Upper
Cervical

Level of evidence: Case report, Level IV

INTRODUCTION:

Osteoid osteoma is the most common primary be-
nign spinal tumor occurring in children and adoles-
cents where more than 50 % of the cases are seen in
the second and third decade of life. Osteoid osteoma
was described for the first time by Bergstrand in 1930.
Later, in 1935, Jaffe defined this tumor as a benign
osteoblastic tumor of bone (3-4,10-13,15). Osteoid
osteomas are self limited tumors and small ranging
in size from 0.5 to 2 cm. This tumor is mostly found
in the thoracolumbar spine followed by the cervical

OZET

Osteoid osteoma, addlesan ve gencg eriskinlerde, servikal
bolgede, agrih torticollisin en sik sebebidir. Servikal bolgede
st servikal tutulum oldukca nadir olup, sadece 4 vaka rapor
edilmistir.

Bu olgu sunumunda 1 yildir agnsi olan ve goérintime
calismalari ile atlasin arkinda yerlesmis osteoid osteoma
sunulmustur. TUmor laminektomi ile ¢ikartiimistir. Postoperatif
bir kag hafta agrisi olan hastanin 2 yil sonundaki kontroltinde
hastanin agrisinin olmadigi belirlenmistir.

Literatlir taramasinda ilki 1978 yilinda Jones tarafindan
tanimlanan olgu disinda 3 olgu daha yayinlandigi gorilmastdr.
Bu olgu, literattrdeki 5. olgudur.

Anahtar Kelimeler: Atlas, osteoid osteoma, omurga timoérd,
st servikal omurga

Kanit Diizeyi: Olgu sunumu, Diizey IV

spine (3-4,10-13,15). The upper cervical spine remains
the least common location (1,9). The tumor typically is
located at the posterior elements of the spine.

Recently, in our practice, we were faced with a 31-
year- old man suffering severe nocturnal neck and
occipital pain with positive aspirin test. Cervical MRI
was suspicious of a tumor at the arch of atlas, but
Isotope scan clearly showed a hot spot at the lamina
of C1 compatible with osteoid osteoma. Subsequent
application computerized tomography confirmed the
diagnosis the osteoid osteoma of atlas arch and clari-
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Fig:1

Figure-1. Isotope scan showing a hot spot in the upper cer-
vical spine.

fied the details of it. Hemi-laminectomy of the atlas
arch result in the complete relief of pain. With care-
ful review of the literature, we could encounter only 5
cases of osteoid osteoma of atlas reported previously,
4 of which were located at lamina and one on the lat-
eral mass (2,5,8).

CASE REPORT:

A 30- year-old man was admitted with one year
history of neck as well as occipital pain and spasm of
the neck muscles. Examination revealed tenderness
at the posterior aspect of upper cervical spine in deep
palpation where his neurological exam was normal.
Plain radiographs were normal. But, MRl was suspi-
cious for pathology at the arch of atlas.

Technetium bone scan demonstrated a hot spot
in the posterior arch of atlas compatible with an oste-
oid osteoma. Subsequently, CT scan of the upper cer-
vical spine, with narrow slices was performed which
demonstrated a small right-sided tumor in the atlas
arch with sclerotic margin and a nidus inside the de-
tails of the tumor. Treatment with aspirin relieved the

Figure-2. Axial C.T. scan through the atlas showing an os-
teolytic lesion in the lamina.

pain and ameliorated nuchal spasm. The risk-benefit
of NSAIDs versus surgery was described and the pa-
tient’ will was undergoing surgery.

Via a mid-line incision, the paravertebral muscles
were stripped off the laminas of C1. Subsequently,
the tumor was removed along with lamina of atlas
through an appropriate hemi-laminectomy.

Post-operatively, the patient’s pain and neck
spasm were completely relived. Now, at 2 years follow
up, the patient is normal and free of any pain.

DISCUSSION:

Osteoid osteoma is a common primary tumor of
the vertebral column. In the series of Levine et al in-
cluded 41 patients treated during a 36-year period,
18 cases were osteoid osteoma where none was lo-
cated at atlas (9). Furthermore, osteoid osteoma was
found in 20 out of 61 primary tumors of the cervical
spine reported by Abdu et al, but atlas was not affect-
ed in any (1). In current review, only 5 cases could be
encountered in the literature (Table-1).

Table-1. In current review, only 5 cases could be encountered in the literature

Author Year Sex Age Location Surgery Outcome
Jones 1987 M 8 Lamina Enblock resection Good
De Praeter 1999 M 21 Lamina Hemilaminectomy Good
De Praeter 1999 M 22 Lamina Hemilaminectomy Good
Amirjamshidi 2007 M 14 Lateral mass Drilling Good
Our case 2014 M 31 Lamina Hemilaminectomy Good
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This tumor is composed of an osteolytic defect and
sharp sclerotic margin. The osteolytic compartment
contains osteoblasts that produce soft osteoid and a
nidus. The nidus consists of an irregular network of os-
teoid trabeculae with highly vascularized stroma and
varying degree of calcification presented as woven
bones. (3-4,10-13)

Osteoid osteoma usually measure from 0.5 to 2 cm
in size which might be located in cancellous, sub-per-
iosteal or cortical part of a bone. 3, 4, 10-13, 15 65 the
most common and classical form is cortical type where
sub-periosteal or cancellous ones remain less frequent
types.

Male are more affected than females with ratio of
3 to 1. Actually, more than 50 % of the cases occur in
young adults, between the ages of 15 and 25 (3-4,10-
13,15). However, It rarely occurs before the age of five
and after the age of 40. The predilection site of osteoid
osteoma in the vertebral column is the lumbar. How-
ever, the dorsal and the cervical spine are affected in
decreasing frequency and the upper cervical region
remains the less frequent site of formation actually,
osteoid osteomas are distributed throughout all levels
except C1 and C2(1,3-4,9-13,15).

In careful review of the literature we could find only
7 cases with axis affection and only 4 cases affecting
atlas. This tumor predominantly involves the posterior
elements, such as the spinous processes, transverse
processes, facets, lamina, and pedicles while it rarely
prefers the vertebral body. 3 out of 4 surveyed cases
including the current case were in the lamina of atlas
and the other two in the lateral mass (2,5,8).

The clinical picture of osteoid osteoma of the cervi-
cal spine is local neck pain being reached to maximum
at nights. Dramatic relief of pain by Aspirin can be used
an screening clinical test for clinical diagnosis this tu-
mor (1,3-4,9-13,15). However in those affecting the cer-
vical spine, varying degree of torticollis might be seen.
Torticollis is a typical presenting feature in 10 to 100 %
of those with cervical involvement (1,9). Torticollis was
seen in 2 out of 4 cases with atlas involvement (2,5,8).

Unfortunately, despite classical noctural pain, di-
agnosis of this benign tumor is often delayed. Conven-
tional radiographs usually fail to show the lesion. Actu-
ally, these small tumors are easily obscured among the
overlapping shadows of the cervical spine.

Bone scintigraphy is the most sensitive screening
test and can provide accurate localization of the tumor
(3-4,10-13,15) actually, early diagnosis of an osteoid
osteoma can be achieved only by this tool in all cases
with unexplained local pain. Thin axial slices and refor-
matted CT images help both the accurate shape and

the exact size of the tumor, but only after scintigraphy
has shown the site of affection (2,5,8) However, if the
cuts are at wrong level or too wide, the tumor might be
missed completely.

GD enhanced MRI focusing on the suspected site
might clearly show and detect the tumor but is less
sensitive than CT scan where scintigraphy remains the
most sensitive test (2,5,8).

Nonetheless, after establishment of the diagnosis
of the osteoid osteoma of atlas and localizing the site,
the treatment, in all cases has been surgical excision.
In affection of the neural arch, laminectomy of the cor-
responding lamina will ensure the surgeon that the
tumor is completely removed other modes of surgery
such as en- block excision, curettage and drilling may
provide similar results, although the chance of recur-
rence exists. Laminectomy was applied in 4 out of 5 re-
viewed cases including the current case. In the remain-
ing one was managed by interlesional drilling. Regard-
less of the mode of surgery, tumor removal provides
reliable relief of pain and the coexisting deformity
disappears. Pain disappears soon after excision where
torticollis resolves within a few days to a month (2,5,8).

Recently, with application of radiofrequency abla-
tion of the osteoid osteomas located at the skeletal
bones, success could be easily achieved (6-7). But care-
ful and safe application of this setting in osteoid osteo-
ma of the vertebral column is concerned with regard
to possible thermal damage to the neural structures.
This method might be useful in those tumors where
the site of affection is hardly accessible by surgery, but
far enough from the neural tissues (6-7).

In those with comorbidities, or in those with less
-accessible location, long-term conservative treatment
with Aspirin or non-steroid anti-inflammatory drugs
(NSAIDs), might result in disappearance of the tumor
and its ultimate solidification (7).

In summary, upper cervical region is rare location of
osteoid osteoma. As imaging continued to evolve, the
diagnosis of these lesions might be made easier and
earlier. Affection of lamina of the upper cervical region
is the simplest one which can be managed surgically
either via tumor resection or through laminectomy.
However, management of osteoid osteomas located at
the pedicle or the body is a challenging issue which re-
quires special consideration. Besides surgical interven-
tion, recent evolution made by percutaneous CT guid-
ed radiofrequency has made the precise non-surgical
resection of these tumors possible. Conservative treat-
ment can be applied in those cases located at non-ac-
cessible location or in those with serious comorbidities.
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CASE REPORT / OLGU SUNUMU

GIANT CELL TUMOR OF SACRUM A REPORT OF
TWO CASES

SAKRUMUN DEV HUCRELI TUMORU IKi OLGU SUNUMU

Saleem HUSSAIN', Rumana MAKHDOOMI? Nayil KHURSHEED?
Aiffa AIMAN*, Nazia BHAT'

SUMMARY

Giant cell tumor (GCT) of bone is a rare neoplasm that
accounts for approximately 5% of all primary bone tumors in
adults. Sacrum is an unusual site for giant cell tumor and it is an
intriguing and unpredictable entity with a high predilection
for recurrences. We hereby report 2 cases of Giant cell tumor
of sacrum occurring in a 42- year- old male and a 17- year- old
female. The tumor recurred twice in the 42- year- old male
and was treated with surgery radiotherapy and embolization,
whereas the tumor did not recur in the 17- year- old female
who was operated for the same.

Key words: Giant cell tumor, sacrum, surgical treatment

Level of evidence: Case report, Level IV

INTRODUCTION:

Giant cell tumor (GCT) of bone is a rare neoplasm
that accounts for approximately 5 % of all primary
bone tumors in adults (9). GCT most frequently occurs
at the ends of long bones, sacrum is an uncommon
site (11). In all locations the neoplasm occurs most
commonly between the ages of 25-40 years and it
affects males and females with equal frequency (1).
Various treatment methods have been advocated in-
cluding arterial embolization, curettage, surgical exci-
sion, radiation and cryotherapy (8). Treatment is very
successful in long bone lesions, but the optimal treat-
ment and medical management of GCT in spine and
sacrum has not been well established (8).

We hereby describe two cases of Giant cell tumor
of sacrum, one occurring in a 17 year old female and
another in a 42 year old male.

OZET

Kemigin dev hicreli bir timor olup primer kemik tiimérlerinin
% 5'ini olusturur. Sakrum sik tutulan bir bolge degildir buna
karsin tanisi zor ve niks riski daha ytksektir. Bu calismada
sakral dev hicreli timori olan biri 17 yasinda kadin, digeri
42 yasinda erkek hasta sunulmustur. 42 yasindaki erkek hasta
timor eksizyonunu takiben iki kez niiks etmis ve radyoterapi
ve embolizasyon uygulanmistir. Diger taraftan 17 yasindaki
kadin hasta ayni zamanda opere edilmesine ragmen niiks
gorilmemistir.

Anahtar Kelimeler: Dev hiicreli timor, sakrum, cerrahi tedavi

Kanit Diizeyi: Olgu sunumu, Diizey IV

CASE REPORTS:
Case No.-1

A 42 years-old-male reported to our Neurosurgi-
cal OPD in 2009 with complaints of pain and weak-
ness of both lower limbs. On examination power in
the lower limbs was 4/5 proximally and 3/5 distally.
There was sensory deficit along L5 - ST dermatomes.
MRI spine showed a mass in sacral area with bilateral
paravertebral extension, involvement of bilateral sac-
roiliac joints with extension to spinal canal. Surgery
was done and intraoperatively a soft friable highly
vascular tumor involving L5-S3 extending laterally to
paraspinal tissue (more on left side) compressing S1
nerve roots was seen. Bilateral dural sac was displaced
posteriorly. His post-operative period was uneventful.
He was subjected to radiotherapy (25 cycles). He was
doing well till 2011 when he again started with weak-
ness of both limbs. MRI has done showed recurrence
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of GCT. Patient was treated with embolization (bilat-
eral ileolumbar branches) followed by re-exploration
and excision of the lesion. Patient on a follow-up pe-
riod of 3-yrs is doing well and is recurrence free (Fig-
ure-1).

Figure-1. MRI lumbo-sacral spine sagittal sections T1

(@) and T2 (b) weighted images and (c) frontal MR view

show a mixed intensity lesion involving the sacrum.

Case No.-2:

A 17-years- old female came to the neurosurgical
OPD with chief complaints of low backache and pain
in both lower limbs for the past 1 year. There was no
history suggestive of motor or sensory deficits. MRI
showed an expansible destructive lesion in the sacro-
coccygeal area which was thought as chordoma. Sur-
gery was performed, presacral, grayish, non suckable
highly vascular tumor was removed. The sacrum was
eroded and tumor was engulfing the nerve roots. Rec-
tum was free. Her post-operative period was unevent-
ful. On a 2-year follow-up period she is doing well.

DISCUSSION:

Giant cell tumor of bone is a distinct neoplasm
with some unusual behavioral characteristics. In an
analysis of 10 cases of GCT sacrum by Martin et al (8),
the mean age was 31 years with an age range of 13-49
years. Our patients fell well within the age range, one
being 17-years of age and the other 42-years. All his
patients presented with pain for an average duration
of 30-months and the pain most frequently radiated
to the back and into the thighs. Both of our patients
also presented with pain radiating to both lower
limbs. Bladder and bowel disturbance however seen
in 70 % of his patients was not seen in our patients.

Kanamori reported a patient of giant cell tumor
of sacrum who presented with low back pain and
numbness on the posterior aspect of left thigh (5).
Liang also presented three case reports of giant cell
tumor of sacrum in a 31-year-old male and two fe-
males’aged 1- yr and 31-yrs (7). In the cases analyzed
by Martinet al (8), the sacral lesions were large, poorly
defined lytic masses arising in the central part of the
sacrum and spreading to involve both wings of the
sacrum. Three patients in his series had an associated
soft tissue mass. The most frequent location was the
upper two segments of the sacrum, although several
lesions were so large that they involved the entirety
of the sacrum. We also experienced predominantly
lytic lesions involving the entire sacrum in both the
cases.

Kanamori in a study on a recurrent sacral GCT not-
ed a large lytic and destructive bone lesion below the
level of the first sacral segment (5). No calcifications
were noted within the mass. MRl in his case demon-
strated a sacral lesion which was of mixed intensity
on T1 and T2 weighted sequences. Einestein also re-
ported a large destructive lesion involving the distal
half of the sacrum with extension to the sacrococ-
cygeal joint. The superior margin of the lesion was
poorly defined and there was no sclerosis at the edge
of the lesion (3).
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The gross appearance of a giant cell tumor is usu-
ally quite characteristic. The lesion is soft and dark
brown. Microscopically, giant cell tumors consist of
multinucleated giant cells and mononuclear cells.
The giant cells are usually distributed uniformly
throughout the lesion.

The giant cells may contain as few as 10 or as
many as 50 nuclei. The mononuclear cells are round
to oval, and the nuclei resemble those in the giant
cells. Although mitotic activity may be brisk in the
mononuclear cells, the nuclei lack atypia. Atypical mi-
totic figures should not be seen in a classic giant cell
tumor.

Although most giant cell tumors have the classic
appearance previously described, variations occur. It
is not uncommon to see areas of secondary aneurys-
mal bone cyst in giant cell tumors. They may be focal
or dominant. Collections of foam cells are quite com-
mon in giant cell tumors. The mononuclear cells tend
to spindle out in these foam cell areas and may even
have a storiform pattern. Occasionally, the spindling
cells with the storiform pattern dominate the appear-
ance of the giant cell tumor itself (Figure-2)(10).

UGHI HOSPITAL-Y

Figure-2. Photomicrograph showing multinucleate
giant cells in Giant cell tumor (Squash smears Hae-
matoxylin and eosin x 40)

The differential diagnosis of giant cell tumors in-
cludes a variety of conditions associated with giant
cells, including aneurysmal bone cysts, osteosarco-
mas, hyperparathyroidism, and chondroblastomas.
Calcification or chondroid differentiation should
separate chondroblastoma from a giant cell tumor.
Most other giant cell-containing lesions are metaph-
yseal or diaphyseal, whereas giant cell tumors tend
to be epiphyseal. Giant cell tumors have been shown
to express p63, suggesting that this may be a useful
biomarker to differentiate giant cell tumor from other
giant cell-rich tumors (2).

Histological features in our case were typical of gi-
ant cell tumor of the bone. The bone showed haemor-
rhage, reactive bone formation, admixed with many
giant cells. There was no significant pleomorphism
to lead to the consideration of malignancy. Our first
patient was treated with resection and he had no re-
sidual neurological deficits at follow up.

Intralesional resection of sacral GCT is associated
with lower post- operative morbidity than sacrectomy
(4,6). Giant cell tumor of bone remains a difficult and
challenging management problem because there are
no absolute clinical, radiographic or histological pa-
rameters that accurately predict the tendency of any
single lesion to recur (7).
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INTRASPINAL MIGRATION OF A BULLET IN SPINAL
CANAL- A CASE REPORT AND LITERATURE REVIEW

SPINAL KANALDAKI BIR MERMININ INTRASPINAL MIGRASYONU:
OLGU SUNUMU VE LITERATURUN GOZDEN GECIRILMESI

Roop SINGH?, Rajesh Kumar ROHILLA?, Kiranpreet KAUR?

SUMMARY

The incidence of spinal cord injury from gunshot wounds in
penetrating trauma continues to increase with the violent
nature of society Intraspinal migratory missiles represent
a very rare subset of the gunshot wounds to the spine. The
appropriate course of action in patients with migratory bullets
in spinal canal remains unclear, because the number of cases
described in the literature is not sufficient to provide a basis
on which to make a definitive therapeutic decision. We are
reporting a case of intraspinal migration of bullet from D10
region to L5-S1 disc space resulting in neurological deficit.
Plain radiography and CT-scan confirmed the intraspinal
migration of the bullet. Removal of the intraspinal bullet was
planned, but patient refused surgery. A thorough review of
the literature about approach in such special situations is also
presented.

Key words: Intraspinal bullet, migration, spine

Level of evidence: Case report, Level IV

INTRODUCTION:

The incidence of spinal cord injury from gunshot
wounds in penetrating trauma continues to increase
with the violent nature of society (3). However, intra-
thecal migration of the bullet is a rare phenomenon
(4). From the smooth shiny surface of bullet the ease
of migration within the spinal fluid can be appreci-
ated (24). The appropriate course of action in patients
with migratory bullets in spinal canal remains unclear,
because the number of cases described in the litera-
ture is not sufficient to provide a basis on which to
make a definitive therapeutic decision (4). We are re-
porting a case of intraspinal migration of the bullet
during change of the position of the patient for ra-
diographs and resulting in neurological deficit due to
mass effect. A thorough review of the literature about
therapeutic approach in such special situations is also
presented.

OZET

Penetre travmalardan atesli silah yaralanmasi insidansi, toplu-
mun karmasik yapisi nedeniyle artis gostermeye devam et-
mektedir. intraspinal migratér mermiler, omurganin atesli si-
lahlarla yaralanmalari icinde nadir gériilmektedir. Spinal kanal
icinde migrator mermili bir hastada ne yapilacagi konusundaki
secenekler kesin degildir, clinku literatlirde tanimlanmis bir
cok vakadan kesin bir tedaviye ait bilgi edinilememektedir.
Direkt radyografiler ve BT ile intraspinal migrator bir mermi
tespiti edilen bu ¢alismada sunulan bir hastada intra spinal
yerlesimli mermi c¢ikartilmak istenmis fakat aile tarafinda bu
oneri ret edilmistir. Literatlr bilgisi 15191 altinda bu durum ve
tedavi secenekleri gozden gegirilmistir.

Anahtar Kelimeler: intraspinal mermi, migrasyon, omurganin
atesli silah yaralanmalari

Kanit Diizeyi: Olgu sunumu, Diizey IV

CASE REPORT:

A twenty-five year male was admitted to our ter-
tiary level institute after suffering a gunshot injury in
the back at a very close range by 32 caliber handgun.
He complained of back pain, radiating to right lower
limb; and weakness & numbness of both feet. The
physical examination revealed entry wound on back
at D10 spinous process level, 2 cm lateral to midline
on right side and decreased lumber lordosis. Neuro-
logical examination showed Frankel 2+/ 3 grade mo-
tor deficit in bilateral lower limbs. There was hypoes-
thesiain the L5 and S1 dermatomes to light touch. Pa-
tient also had incontinence of urine. All deep tendon
reflexes of both lower limbs were absent. Tone of the
anal sphincter was decreased. Anteroposterior radio-
graph of the lumbar spine showed a metallic bullet ly-
ing in the in the region of middle of L 4 vertebra (Fig.1)
whereas to our surprise, the lateral radiograph of the
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lumbar spine showed the bullet lying in spinal canal
at L5-S1 disc space (Fig.2), revealing migration of the
bullet during change of the position of the patient for
radiographs. 40 CT-scan confirmed the metallic bullet
lying in the centre of spinal canal at L5-S1 disc space
(Fig.3 and Fig. 4) and fracture of the right lamina of
the tenth thoracic vertebra.

Figure-1. Anteroposterior radiograph of the lumbar
spine showing the bullet lodged within spinal canal
at the L4 level.

Figure-3. CT-scan saggital section shows bullet lying
at L5-S1 intervertebral disc level and in the spinal ca-
nal (Black arrow).

17-Jun-2008
14:39.06.00
8 IMA 147
SPl4

SP 4384

Figure-2. Lateral radiograph of the lumbar spine show- AR

ing the bullet lodged within spinal canal at the L5- S1 Figure-4. CT-scan axial section shows bullet lying in
intervertebral disc level. Bullet lies with base upwards.  the spinal canal (Black arrow).
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A decision to remove the bullet was made in an-
ticipation for neurological improvement; to prevent
further neurological deficit; and of the possibility of it
later leading to infection or lead/ copper intoxication.
But patient refused for surgery for reasons not in our
hands.

DISCUSSION:

Intraspinal/ Intrathecal migratory missiles repre-
sent a very rare subset of the gunshot wounds to the
spine (4,22). Intrathecal gunshot injury may or may
not result in neurological deficit to the patient (2,15).
Either the direct path of the bullet or the concussive
effects cause injury to the spine and spinal column
(18).

Avci et al reported cranial migration of the bullet
caused by prone position of the patient during lami-
nectomy (1). Singh et al also reported cranial migra-
tion along with its craniocaudal rotation during its
removal (24). Caudal migration of the bullet is also
reported (17,29,30). As the spinal cord expands at
T10, it has been thought that migration of the bullet
in spinal canal above this level does not occur (20).
Oktem et al, however, reported a bullet traversing the
length of the spinal canal (23). Similarly Tanguy et al
reported migration of the bullet from C7 to sacral re-
gion (29).

The patient may suffer from symptoms related
to mass effect of the retained bullet as reported
in the present case and other reports (1,22,24). It
can present even with delayed onset of symptoms
(1,2,5,10,11,17,25,29). Migration of the bullet with
subsequent meningitis has been reported, though
the cultures of the bullet and CSF were negative (29).
There is risk of acute lead intoxication or Plumbism
if lead bullets are retained in areas where the pH of
the tissue tends towards the acidic side (7) and lead
intoxication also has been reported from retained
bullet fragments within the intervertebral disc space
(10,28). Chronic inflammation caused by metal break-
down products of the bullet may contribute to hyper-
aesthesia in the segments of spine with retained bul-
let fragments and formation of the syringiform cyst
(8). Spinal cord necrosis around copper fragments
implanted within the dura has also been reported in
animal studies (31).

Treatment depends on the physician’s ability to
understand mechanism of injury, principles of medi-
cal management, diagnostic imaging, and surgical
options (22). After the patient is stabilized, the spinal
injury should be thoroughly evaluated. A complete
neurological examination must be performed to doc-
ument motor function, reflexes, and sensation at the
time of injury and periodic examination, preferably by

the same physician is needed to assess any deteriora-
tion in neurologic function (22). Anteroposterior and
lateral radiographs determine the level of bullet lo-
cation and/or fracture. Computed tomography is the
investigation of choice, as it allows for more precise
localization of the bullet fragments within the spinal
canal (3,22). Missiles used for low-velocity shotguns
are usually copper jacketed and do not have ferro-
magnetic properties (16). Therefore, MRI can be used
in low-velocity shotgun injuries without any change
in the neurological status or patient discomfort (16).
Spine injuries without neurologic signs are not un-
common among patients with gunshot wounds.
Complete radiographic spine imaging is therefore
recommended to ensure that spine injuries are not
missed in this population (19).

The appropriate course of action in patients with
migratory bullets in spinal canal remains unclear and
their treatment should be individualized (22). How-
ever, certain principles of management of intrathe-
cal bullets have been outlined (3,22,32) and evolve
around spine stability, aggressive rehabilitation, and
preservation of neurologic function (18). Fractures
are usually inherently stable and rarely require stabili-
zation (3). Antibiotics should be continued for a mini-
mum of 7 days in cases of wounds that perforate the
colon and injure the spine (22). The role of steroids in
gunshot injuries of the spine has been retrospectively
evaluated in nonrandomized studies (12,21). No sig-
nificant neurological benefits were detectable from
intravenously administered steroids after a gunshot
wound to the spine (12,21). Both infectious and non-
infectious complication 89 rates were higher in the
groups receiving steroids (12). Retained bullets rarely
cause problems of delayed infection, late neurologic
decline, or lead toxicity, eliminating the need for pro-
phylactic bullet removal (33).

Decompression and removal of intracanal bul-
lets at T12 and below may improve motor function
(3,16,22,32,33). The bullet in the dural sac at the level
of the cauda equina must be removed (28). 60% of
the patients with cauda equina syndrome and 53% of
that with lesions in the lumbar region improved their
neurological status after laminectomy (9). New-onset
or progressive neurologic deterioration, an intracanal
copper bullet and lead intoxication are the other in-
dications for surgical decompression and removal of
the bullet (1,3,22). Role of laminectomy in spinal cord
injury from gunshot wounds depends on the neuro-
logical status of patient, and the location of bullet.

In incomplete injury, role of laminectomy is con-
troversial. Since the prognosis for recovery depend-
ed on the initial neural deficit, laminectomy had no
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beneficial effect in complete orincomplete injuries in
the study of Heiden et al. (13) 101 Stauffer et al. (26)
reported incidence of wound infection and spinal fis-
tulae to be 10% of such patients who had underwent
laminectomies.

Spinal instability also complicated the patients
who had multiple level laminectomies (26). However,
laminectomy and removal of metallic foreign bodies
have been performed to reduce the risk of infection
in the spinal canal and to prevent toxic effects of dis-
solved metals on uninjured parts of the central ner-
vous system (24,30).

The timing of laminectomy for gunshot injuries
of the thoracolumbar and lumbosacral spine (early
versus delayed surgery) is not essential to neurologi-
cal recovery (6). However, adequate debridement of
these injuries, performed as soon as the patient is sta-
ble from any associated injuries, may help to mitigate
the late sequelae of arachnoiditis, infection, and pain
syndromes in the lower extremities (6).

Problems during surgical removal of bullet have
been reported (11). We have earlier published a case

report of spontaneous migration of intradural bullet
during surgery and reported practical technical tricks
to remove such mobile foreign bodies (24). Patient
positioning can influence bullet location which can
be useful in surgical planning (2,24). The surgeon
must identify the exact location of the bullet after
positioning the patient and should not rely on pre-
operative X-ray/ other investigations only (24). Use of
intra-operative fluoroscopy is recommended to lo-
calize the migratory bullet (1,22,24,26). The surgeon
may be able to bring the bullet to the desired level by
changing inclination of the operative table, if migra-
tion of the bullet occurs during surgery (24). The bul-
let may need to be fixed while removing it, to prevent
further migration (24,26). Retention of the bullet in
the canal is not considered to be a significant adverse
occurrence if asymptomatic (14,33), however it is not
true for migratory and symptomatic bullets (22,24).
In future there is a potential risk of complications of
neurological deficits due to mechanical or irritative
effects, infection and plumbism in the present case as
bullet is lying intraspinal.
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CASE REPORT / OLGU SUNUMU

CLAY-SHOVELER’S FRACTURE FOLLOWING A FALL
FROM HEIGHT

YUKSEKTEN DUSME SONRASI GORULEN “KUM KUREYICILERIN KIRIGI”

Goksin SENGUL', Mehmet Hakan SAHIN', Nuh Cagr KARAAVCI', Fatih ALPER'

SUMMARY

Clay-shoveler’s fracture represents an avulsion type of fracture
of a spinous process in the lower cervical or upper thoracic
region. It is an extremely rare injury at the present times but
may be one aspect of a serious injury. A 36 year old male was
admitted following a fall from a height. He had severe neck
and thoracic back pain with radiation to the bilateral shoulder
region. Radiological examination revealed spinous process
fractures of the C6, C7 and Th1 vertebrae. Treatment was
conservative and good clinical outcome was maintained. Clay-
shoveler’s fracture is generally considered stable fractures.
However, it may be associated with other serious injuries.
Thorough diagnostic work-up should be performed in high
risk injuries.

Key words: Clay-shoveler’s fracture, cervicothoracic region
fractures, spinous process, treatment

Level of evidence: Case report, Level IV

INTRODUCTION:

Isolated spinous process fracture, known as a clay-
shoveler’s fracture, is an avulsion type fracture of one
or more spinous process of the lower cervical or up-
per thoracic vertebrae.

Though these fractures may occur anywhere be-
tween C6-T3, C7 or both C7 and T1 are the most com-
monly affected sites. They are generally considered
stable injuries but may be a warning sign of more se-
vere spinal injuries (1,5,9-10).

In this report, a case of multiple contiguous iso-
lated spinous process fracture of the cervico-thoracic
spine is presented.

OZET

<

“Kum kireyicilerin kingi’, alt servikal ve st torakal bolgedeki
spindz cikintilarin ayrilma kirigidir. Ginimiizde oldukca nadir
gorilen bu yaralanma ciddi bir yaralanmanin belirtisi olabilir.
36 yasinda erkek hasta ylksekten diisme sonrasi, omuzlara
yayilan siddetli boyun ve sirt agrisi sikayetiyle muracaat
etti. Radyolojik incelemede C6, C7, TH1 omurlarin spin6z
cikintilarinda kirik saptandi. Hasta konservatif olarak tedavi
edildi ve klinik iyilesme saglandi.

“Kum kireyicilerin  king1” genellikle stabil kirk olarak
degerlendirilir. Ancak, daha ciddi yaralanmalarla birlikte bu-
lunabilir. Yuksek riskli yaralanmalarda kapsamli tanisal calisma
yapilmalidir.

Anahtar Sozciikler: Kum kireyicilerin kirigi, servikotorasik
bélge kiriklari, spin6z gikint, tedavi.

Kanit Diizeyi: Olgu sunumu, Diizey IV

CASE REPORT:

A 36-year-old male was admitted following a fall
from height. He had severe neck and posterior tho-
racic pain. Physical examination revealed localized
tenderness and limited motion over the dorsal cer-
vical-thoracic region. Neurological examination was
normal. Plain radiographs and computed tomogra-
phy demonstrated fractures of the isolated spinous
process of the C6, C7 and T1vertebrae (Figure-1.a,b).
Sagittal T1 and T2-weighted magnetic resonance
(MR) imaging also showed spinous process fractures
C6, C7 and T1. STIR MR images revealed high signal
areas in C3 vertebra body and paraspinal area sugges-
tive of an acute injury (Figure-1.c,d).

The patient was treated conservatively by analge-
sic therapy and immobilization with cervical collar for
six weeks.

' Atatiirk Universitesi, Tip Fakiiltesi, Arastirma Hastanesi, Beyin ve Sinir Cerrahisi, Erzurum.
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Figure-1.a. Plain radiograph and b. computed tomog-
raphy of the cervical spine showing spinous process
fractures of C6, C7 and T1 vertebrae. c. Sagittal T2-
weighted magnetic resonance images showing C5, C6,
C7 and T1 spinous process fracture without spinal cord
pathology. d. Sagittal MRI STIR image showing high
signal areas in C3 vertebra body and paraspinal area
suggestive of an acute injury.

DISCUSSION:

Clay-shoveler’s fracture was first described as an
occupational injury in the beginning of 20th cen-
tury in Western Australia, named for laborers who
incurred whip like pulls along the supra-spinal liga-
ments while shove ling clay over their shoulders. It
was most prevalent in workers who regularly engage
in weight-bearing activities.

With the advent of industrialization and reduced
weight bearing activities it has become relatively
rare. In more recent years reported cases are only
case reports. In present times, motor vehicle colli-
sions and sports injuries are the common causes of

spinous process fractures (2,4-6). Isolated spinous
fracture after falling from height rarely occurs as seen
in our case. It occurs when the head and upper cervi-
cal segments are forced into flexion against the op-
posing action of the interspinous and supraspinous
ligaments. Direct blow to the posterior aspect of the
neck, cervical hyperextension and hyperflexion in-
juries, muscle and ligament stresses, generally due
to shovel heavy loads are the proposed causative
mechanisms that lead to the fractures of the verte-
bral spinous process (2,8).

Pain at the level of the fractured spine is the main
symptom of clay-shoveler'sfracture. It may increase
with repeated activity that strains the muscles of up-
per back and gradually subsides in days to weeks.
Tenderness on the skin over the posterior spine can
be found in the examination of the patient (3,8).

The radiographic appearance demonstrates very
classical features. On the lateral view, the fracture
line is more commonly obliquely oriented, transfer-
ring midway between the tip of the spinous and the
spinolaminar junction. Downward displacement of
the distal spinous fragment and the “double spinous
shadow” are seen on the AP view if the shoulders
obscure visualization on the lateral radiographs. The
possibility of segmental instability can be excluded
by flexion extension studies. The lower cervical spine
may be difficult to visualize due to patient obesity,
muscularity, short neck or severe muscle pain. If the
lower cervical spine or cervico-thoracic junction is
not well visualized on cervical spine lateral radio-
graphs, computed tomography scans should be ob-
tained. Magnetic resonance imaging should be per-
formed in all cases for detecting further injuries to
the surrounding structures including spinal cord and
ligaments (2,6-8). Nuchal bone formation and un-
united secondary ossification center of the spinous
tip should be considered in the differential diagnosis

(2).

Clay-shoveler’s fracture is stable but painful frac-
tures. Immobilization of the neck with a cervical col-
lar, restriction of physical activity for 4 to 6 weeks gen-
erally results in pain relief in most patients. Healing of
the fracture is rare and re-attachment may only occur
if there is a minimal displacement of the avulsed frag-
ment. Non-union of the avulsed fragment is common
due to the muscular pill in this region. Clay-shovel-
er's fractures tend to heal without residual squeal in
terms of neck function and pain. If severe pain per-
sists after conservative treatment, surgical excision of
the avulsed fragment should be considered (2,5).
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SUMMARY

Spinal tuberculosis is involved 1-3 % of all cases of tuberculo-
sis. Spinal tuberculosis is the most dangerous type of skeletal
tuberculosis. When spinal column is involved, it can result with
neurological deficit, kyphosis and spinal deformity. Although
the development of more accurate imaging modalities helps
the early diagnoses, we can still see late diagnosed tubercu-
losis patients. There is not a standard surgical procedure for
these patients. Surgical planning must be made carefully,
complication rates must be decreased and patients living con-
ditions must be cared.

Key Words: Spinal tuberculosis, Pott disease, Tuberculosis

Level of evidence: Review artcle, Level V

INTRODUCTION:

Tuberculosis is an old disease as human history
that reported to be seen at B.C.8000(2). When Robert
Koch had proved tuberculosis bacillus at 1882, diag-
nosis and treatment of this disease had been devel-
oped. Spinal tuberculosis was first described by Brit-
ish surgeon Percival Pott at 1779 (15).

Spinal tuberculosis is the most seen type of ex-
trapulmonary tuberculosis. It consist 1-3% of all type
of tuberculosis (9). Spinal tuberculosis could be diag-
nosed on multilevels at undeveloped countries, late
diagnosed patients or medical therapy resistant cas-
es. Kyphosis, instability and neurological deficit could
be seen with vertebral injuries.

Spinal tuberculosis surgery has variations because
there is not a standard protocol for the surgical treat-
ment. Surgical approaches could be chosen as ante-
rior, posterior or combined due to the spinal region,
surgeons experience or medical centers protocol se-
lection. Surgical treatment must be supported with
medical therapy(1).

OZET

Spinal tlberkiiloz tim tiberklloz vakalarinin %1-3 Unu
olusturmaktadir. Spinal tiiberklloz , iskelet sistemini tutan
tuberkiilozun en tehlikeli tipidir. Spinal tutulum sonrasi nérolo-
jik defisit, kifoz ve deformite olusabilmektedir. Goriintiileme
tekniklerinin giderek gelismesi sayesinde erken teshis konula-
bilmesine ragmen ge¢ tani almis spinal tlberkiiloz vakalarina
halen rastlanmaktadir. Bu vakalara uygulanacak standart bir
cerrahi prosedir bulunmamaktadir. Vertebra tutulumlarinda
cerrahi yaklasim cok iyi planlanmali, komplikasyon oranlari en
aza indirgenmeli ve hastanin yasam kalitesine 6nem verilmeli-
dir.

Anahtar Kelimeler: Spinal tiiberkiloz, Pott hastalig, Tuberkiiloz,

Kanit Diizeyi: Derleme, Diizey V

HISTORY:

Tuberculosis, which is as old as humanity itself, is
reported to have first seen at 8000 BC when humans
started living in groups and cattle were domesticated.
Acid resistant bacilli were found on human skeletons
which lived in Germany during this era. Similarly a
girl who lived in a town called Dra’ Abu el-Naga near
river Nile around 3000 BC was treated using magic
because her sputum contained blood. Investigation
of her mummy revealed tuberculosis. Code of Ham-
murabi which was written around 2250 BC accepts
tuberculosis as a divine punishment (2).

Symptoms of tuberculosis were first described by
Hippocrates around 460-375 BC. Hippocrates used
the word “Phitisie” which roughly meant decrepit. He
described the clinical course of the disease, stated
that it was more frequent between 18-35 years and
listed food which could be used for treatment. Gale-
nus of Pergammon who lived between 129-200 BC
used the same word to describe the disease and stat-
ed that it was dangerous to be in the same room with
these patients for they could transmit the disease. Av-
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icenna who lived between 980-1038 AD in his book
“El-kanun fI't-Tibb” , which was completed in 1025,
states that this disease has human to human spread,
mothers who breastfeed their children should be
treated and rose essence and rose syrup could be use
for treatment (21).

Definition, causes and first steps in treatment
of tuberculosis were realized by Dr. Rene Laennec’s
studies. Laennec, who also discovered the stetho-
scope, described the clinical course and pathology
of a total of 393 pulmonary diseases including tuber-
culosis. A new era was opened in 1882 when Robert
Koch showed the tuberculosis bacillus in the sputum.
Robert Koch later obtained a pure culture, created an
experimental model in animals and reproduced the
bacteria in infected animals. Robert Koch was given
the Nobel prize in 1905 (2). The bacteria, which was
then known as bacterium tuberculosis, was named as
M. Tuberculosis by Lehamn and Neuman in 1886 due
to its fungal properties such as colony morphology
and slow reproduction rate (7).

Spinal tuberculosis was first described by English
surgeon Percival Pott as a painful kyphotic deformity
with paraplegia. Percival Pott described a patient as
having “a sharp pain and numbness accompanied by
a motor deficit in the back. Afterwards, the patient
describes an unusual coldness and loss of sensation
in the thigh. Following that, involuntary twitching is
observed during the night. Urinary and fecal incon-
tinence and erectile impotance develops. In the end
the patient is rendered immobile (13).

In 1908, two French scientists named Calmette
and Guerin from the Pasteur Institute located in
the city of Lille, succesfully cultured the bacillus in a
growth medium consisting of glycerined calf meat
obtained from a cow wtih mastitis caused by Myco-
bacterium Bovis, bile and potato. In the following
13 years a total of 230 generations were created in
order to weaken the bacteria and a vaccine against
tuberculosis was made available in 1921. Scientific
circles called this immunity-causing bacteria as Bacile
Calmette-Guerin (BCG)(18). Since that day the easily
applied intradermal vaccine has become a reliable
and cheap way of stopping this disease (2).

Antibiotherapy in tuberculosis starts with Walks-
man’s discovery of streptomycine in 1944. However,
the bacteria rapidly developed resistance to single
antibiotherapy. In 1946 the effect of aminosalicylic
acid was shown to be effective on the bacteria and
in 1952 Robizek and Selikof discovered isoniazid
and thus three-antibiotherapy which lasted for 18-
24 months was made available. With the discovery

of pyrazinamide in 1954, ethambutol in 1962 and
rifampycine in 1966, total duration of treatment was
reduced to six months (21).

EPIDEMIOLOGY:

According to the data from Turkish Antitubercu-
losis dispensary, total number of tuberculosis cases
in 2015 were 20.535 and number of cases in 100.00
population were 28,5 in Turkey. Number of new cases
were 18.753 and the ratio in 100.0 population was
26,0. Total number of cases in 2010 was reduced to
16.551 and its ratio in 100.0 population decreased to
22,5.Number of new cases was 15.183 and the ratio in
100.0 population was decreased to 20,6. In 238 (3,7%)
of the cases there was vertebral involvement. 109 pa-
tients (45.8%) were male while 129 patients (54.2%)
were females. There were no patients aged between
0-4. 3 patients were between 5-14, 20 patients were
between 15-24, 35 patients were between 25-34, 20
patients were between 35-44, 40 patients were be-
tween 45-54, 51 patients were between 55-64 and 69
patients were older than 65 (20).

PATHOGENESIS:

In tuberculotic osteomyelitis, microrganisms are
usually blood-borne and originate from an active vis-
ceral focus which is in the initial stage of the primary
infection (Figure-1).

Figure-1. Mucobacterium tuberculosis (From Prof. .
Teoman Benli's archive).

Direct inoculation (to the ribs or vertebra near the
tracheobronchial nodes from the pulmonary focus)
or lymphatic spread is also possible. Osteal infection
is usually solitary, it can be the only manifestation
of the disease in some cases and may go unnoticed
for years. Multifocal osteal involvement is seen in pa-
tients with acquired immune deficiency (4,16).

Tuberculotic osteomyelitis is more destructive
and harder to control compared to suppurative os-
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teomyelitis. Histopathologic findings are the same as
other sites in the body. Big macrophages with pale
pink and irregular granulated cytoplasms are ob-
served in specimens painted with hematoxylene eo-
sine (Figure-2).

Figure-2. Histopatologic appearance of the tuberculosis
(From Prof. i. Teoman Benli’s archive).

The nodule, which is formed by epitheloid histio-
cytes is surrounded by lymphocytes which produce
the cytokines activating the macrophages. Older
granulomas are surrounded by fibroblasts and con-
nective tissue. Multinuclear giant cells are frequently
found in these granulomas. These cells are formed by
the fusion of 20 or more macrophages and have wide
cytoplasms and multiple nuclei. In the granulomas
caused by the tuberculosis bacilus or other infec-
tious microorganisms, a central necrosis is observed
due to hypoxia and free oxygen radicals. Macroscopi-
cally, these granulomas appear like cheese and thus
named caseous necrosis (16) (Figure-3).

* Central Type

Figure-3. Spinal tuberculosis: types of affection (From Prof.
i. Teoman Benli’s archive).

CLINICAL COURSE:

Osteoarticulary tuberculosis is caused by hema-
togenous, lymphatic or direct spread to the skeletal

system from a pulmonary or non-pulmonary focus. It
forms 1-2% of all tuberculosis cases. Although its in-
cidence increases in the fourth decade, it is the same
between male and female and HIV (+) and (-) patients.

Vertebra is the most common site of tubercu-
losis in the musculoskeletal system and frequently
causes pain, deformities and neurological deficits.
In the adults, tuberculotic spondilitys most frquently
involves lower thoracic and upper lumbar vertebrae.
There is 56% thoracic, 28% lombar, 22% thoraco-
lumbar and 1% cervical involvement. The most ef-
fected vertabrae are the 9th tohracic and 1st lumbar
vertebra. Thoracic involvement causes neurological
complications in 5-25% of cases. The disease usually
affects two vertebral bodies and the disc capsule be-
tween them. Progress is long and slow. The disease
often attacks the anterior part of the vertebral body
and reaches the neighboring vertebra via the anteri-
or ligament. This manner of progress is usually attrib-
uted to rich arteriovenous blood supply of the region
and the high oxygen need of the bacilus. Intramed-
ullary granulomas and paraplegia can be seen in the
advanced phases. Anterior narrowing of vertebrae
may accompany segmental collapse or gibbus forma-
tions. Sinus formation opening to the skin may cause
perispinal abscess. Paraspinal abscesses may spread
to other parts of the body. As an example, psoas ab-
scess formation with spread to the thigh and groin
may result from the involvement of psoas muscle.
Psoas abscess is seen in 5% of tuberculotic spondilitis.
The patient may complain of back pain, muscle weak-
ness and paralysis (6,16).

In the early stages of the disease; sharp, stabbing
or drilling somatic pain is more pronounced. Daily ac-
tivities increase the pain while rest alleviates it. In the
advanced stages of the disease, neuropathic pain is
also observed due to infiltration of the nervous tis-
sue and compression. Neuropathic pain is character-
ized as burning or electrifying. It is usually worse in
the night and the patient can not carry out basic tasks
due to debilitating pain.

DIAGNOSIS:

Direct graphy, computerized tomography and
magnetic resonance imaging can be used. Magnetic
resonance imaging is the most important diagnos-
tic tool for early stage vertebral infections. Radio-
logically, the lesion is first seen as an infection on the
anterior part of the vertebra corpus adjacent to the
subchondral bone plate and causes a subchondral
destruction. It turns into a discovertebral lesion and
progresses through under the anterior and posterior
longitudinal ligament or by destructing the subchon-
dral bone. This causes a decrease in the distance be-
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tween two discs in direct graphy (5,6,10,23).

Radiology of tuberculosis is characteristic for one
or more segments to be affected, big and calcified
paravertebral masses, sclerosis, loss of new bone for-
mation and late onset disc destruction (Figure-4).

Figure-4. MR images of the patients with spinal tuberculosis
in the multiple vertebrae in the thoracic region (From Prof. |.
Teoman Benli’s archive).

Calcification in the abscess in histopathology is
pathognomonic for tuberculosis (19). Pyogenic ver-
tebral osteomyelitis should be considered first for
differential diagnosis. Tuberculosis of the vertebra
must be distinguished from brucellosis and similar
infections, histiocytosis X, sarcoidosis, hemangiomas,
benign or malignant tumors such as osteosarcomas,
Ewing’s sarcoma, multiple myeloma and metastases
(Figure-5).

Figure-5. MR images of the patients with spinal tubercu-
losis and psoas abcess in lumbar vertebrae (From Prof. i.
Teoman Benli’s archive).

TREATMENT:

Overall condition of the patient, spinal instability
criteria and the experience of the surgeon are impor-
tant when planning surgery (22). Advantages and
disadvantages of a given surgical approach must be
individualized for all cases. Possibility of kyphosis and
neurologic deficit must be kept in mind before and
after surgery. Mehta et al used four groups for clas-
sification while Oguz et al used three (9,12).

Direct approach to the mass, instrumentation and
graft fusion are the advantages of an anterior-only
approach. Benli et al have reported good outcomes
using this approach (3). Shorter duration of surgery
results in less blood loss. However, this approach may
not produce satisfactory results when three or more
segments are affected. Complication rates of instru-
mentations for more levels can be high. Li et al report
successful outcomes for cases with involvement of
two or less levels (8).

Posterior approach is the most frequently used
technique. It is also the best choice for the patients
with a poor clinical status. Pu et al have reported very

68



Spinal Tuberculosis

good results in patients with abscesses with limited
spread, limited compression of the spinal canal and
poor clinical status (14). Advantages of this approach
are the possibility of debridement, decompression
and instrumentation using one incision and ability to
turn into a combined approach if necessary. Its main
disadvantage is insufficient exposure of anteriorly
spreading lesions (11).

The combination of anterior and posterior ap-
proach allows complete resection of the lesion and
360 degrees stabilization. This approach lets the sur-
geon perform the best and strongest stabilization,
debridement and decompression. Longer duration
of the surgery, increased blood loss, need for intra-
operative change of the patient position, multiple
incisions and insuitability for patients with poor clini-
cal condition are the disadvantages of this approach
(15).

Complications of surgery include failed fusion,
complications of instrumentation, adjacent segment
disease, insufficient decompression and stabilization

(17). Surgery must be planned according to the expe-
rience of the surgeon and the condition of the patient
in order to minimze the risk of complications (24).

Surgery must always be supported with antibio-
therapy. Isoniazid, rifampycine, ethambutol and pyr-
azinamide can be used in the first place. In addition
to this therapy which lasts for 3 months, isoniazide,
rifampycine and pyrazinamide treatment can be pro-
longed up to 9 months (1).

CONCLUSION:

Tuberculosis is a source of serious complications
if it is not diagnosed and treated in early stages. Plan-
ning a treatment strategy for spinal tuberculosis
which is the most common extrapulmonary form of
the disease determines the quality of life for a patient.
Clinical condition of the patient, existence of spinal
instability, spread of the disease and the experience
of the surgeon must be taken into account when
planning surgery and it must always be supplement-
ed with medical treatment.
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DEGENERATIVE DISC DISEASE AND GENETIC

DEJENERATIF DISK HASTALIGI VE GENETIK

Ramazan KAHVECI', Hiiseyin OZEVREN?, Ergiin KARAVELIOGLU?

SUMMARY

Although development of the intervertebral disc disease is a
multifactorial condition, recent studies associated with genes
playing aroleindisc dejeneration revealed that the importance
of the genetic factors in the development of disc disease. Our
purpose of this study is to review current knowledge on genes
associated with intervertebral disc degeneration.

disease,
interleukin,

Keywords:  Degenerative  disc
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INTRODUCTION

Low back pain is in the first range among public
health problems seen in the active living communi-
ties. Low back pain is an important health care prob-
lem especially in developed societies in terms of the
treatment costs and labor loss. Annual incidence of
backache differs between 15 % and 20 % in adult

TIBBI GORUNTULEME

OZET

intervertebral disk hastaliginin gelisimi her ne kadar multifak-
toriyel bir durum olsa da, disk dejenerasyonunda rol oynayan
genlerle iliskili son zamanda yapilan calismalar, genetik fak-
torlerin disk hastaligr gelisimindeki rollerinin 6nemini ortaya
koymustur. Bu calismadaki amacimiz intervertebral disk de-
jenerasyonunda rol oynayan genlerle ilgili mevcut bilgilerin
g6zden gegirilmesidir.

Anahtar Kelimeler: Dejeneratif disk hastaligi, agrekan,
kollajen, vitamin D reseptor, interlokin, ADAMTS,
matriksmetalloproteinaz

Kanit Diizeyi: Derleme, Diizey V

population in the industrialized societies. Incidence
of the backache in a certain period of life again in the
adult population is estimated between 50 % and 80
% (63). Inflammatory, metabolic, neoplastic, infec-
tious and traumatic causes play a role in the etiology
of low back pain. Degenerative disc disease is one of
the leading degenerative causes of low back pain (Fig.
1a,b).

TIBBI GORUNTULEME

Figure-1. Sagittal (a) and axial (b) MR imaging of a degenerative disc disease.
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Besides environmental factors such as exposure
to heavy physical load, age, smoking, trauma and
infection, genetic predisposition also plays a role in
development of degenerative disc disease which
naturally emerges during the aging process (17). Bat-
tie et al. described hereditary factors to play a role in
disc degeneration for the first time as a result of their
magnetic resonance imaging (MRI) guided study in
monozygotic twins (4). In both in vivo and in vitro
studies that have been subsequently conducted, nu-
meruous genes have been demonstrated to play a
role in development of degenerative disc disease.

Intervertebral disc degeneration is biochemically
characterized by degradation of the extracellular
matrix. Extracellular matrix primarily consists of pro-
teoglycans and collagens. Metabolism of the extra-
cellular matrix is regulated by the balance between
matrix metalloproteinases (MMPs) and aggrecanases
which are degrading enzymes and tissue inhibitors
of metalloproteinases that are their natural inhibi-
tors. Degenerative disc disease develops in the case
of imbalance between these enzymes (34,75). There
is evidence suggesting that besides polymorphisms
which code these enzymes, aggregate, collagen, vi-
tamin D receptor and interleukin gen polymorphisms
also play a role in intervertebral disc degeneration
(2,50,68,71,78). With the studies conducted in the
light of this information, it has been shown that a
part of these enzymes which play a role in develop-
ment of degenerative disc disease may also play a
role in the treatment. Treatment of degenerative disc
disease with the genes involved in the initial period
and the enzymes coded by these genes does not
seen to be impossible in the near future (Fig. 2).
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Figure-2. Photomicrograph (HEX400) of articular cartilage
of degenerated disc tissue.

AGGRECAN GENE POLYMORPHISM:

One of the early indicators of intervertebral disc
degeneration is loss of the proteoglycans, especially
aggrecans. Disc tissue consists of the cells, water and,
collagens and aggrecans which form the disc matrix.
Negatively charged hydrophilic proteoglycans are
the structure drawing water into the disc. Dehidration
of the disc is resulted from the loss of proteoglycans
and this cause deterioration in tissue continuity and
reduction in durability against the loading (11,44,54).

Aggrecans are proteoglycans clusters (PG) which
consist of the glycosaminoglycan (GAG) chains co-
valently bound to the protein nucleus and sulfated.
Aggrecan is an important proteoglycan, providing
resistance of the tissue against compressive loads in
the intervertebral disc structure. This structural fea-
ture is related to the chondroitin sulfate chains that
abundantly present especially in the nucleus protein.
Chondroitin sulfate chains present in domains of the
nucleus protein thatare termedas CS1and CS2.Chon-
droitin sulfate content of the aggrecan in interverte-
bral disc differs, because aggrecan gene region which
codes CST domain in humans presents dimensional
polymorphism. This situation causing to weakening
of the aggrecan structure leads to intervertebral disc
degeneration (62). The relationship between lumbar
disc degeneration and aggrecan gene polymorphism
was demonstrated first by Kawaguchi et al. They ar-
gued that individuals who have a short CS1 domain
are in the risk for developing multilevel intervebral
disc degeneration at an early age (39). In a study with
588 mono- and dizygotic twins, Videman et al. report-
ed that, AGC1 gene was associated with surge in the
disc, and reduction in the water content and height
of the dics (79). Types and numbers of the aggrecan
gene varies among the different societies. Although
different results were obtained in the subsequent
studies, a correlation has been shown between the
short repeated allele frequency and disc degenera-
tion in the Turkish society (13-14).

COLLAGEN GENE POLYMORPHISMS

Collagens are macromolecules which provide ten-
sile strength of the disc. Collagens form 70 % of the
annulus fibrosus % 70 and 20 % of the dry weight of
nucleus pulposus. Although there are 16 types of col-
lagens, 80 % of those in the human body are Type-
1 and Type-2 collagens. Besides those types, there
are also Types 3,5,6,9 and 11 collagens in structure
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of the intervertebral disc. Type-1 collagen is synthe-
sized by fibroblasts and is major callagen of the an-
nulus fibrosus. Type-2 collagen is synthesized by the
chondrocytes and mainly presents in the nucleus fi-
brosus. In addition, Type-3 and Type-5 collagens are
synthesized in small quantities in the annulus fibro-
sus, Type-11 collagen in the nucleus pulposus, Type-
6 and Type-9 collagens both in the annulus fibrosus
and nucleus pulposus. Type-2 collagen is the major
collagen of end-plate at the same time (60). Although
gene polymorphisms causing alterations in the col-
lagen structure have been demonstrated to be as-
sociated with the development of disc degeneration,
their role in the disc degeneration process is yet to be
fully clarified due to the differences observed among
societies, even among persons (15).

In the first study regarding the gene polymor-
phism coding Type-1 collagen, Grant et al. described
Sp1 polymorphism which affects Sp1 transcription
binding area of the COL1A1 gene. COL1A1 gene
codes a1 of Type 1 collagen. As a result of this pol-
ymorphism, chain rates in the collagen structure
change and durability of the collagen is deteriorated
(21). In another study by Pluijm et al., increase in the
frequency of TT (thymine-thymine) allele in the CO-
LTA1 gene was reported to cause increas in the inter-
val disc degeneration (56). In their study on 24 young
Greek soldiers Tilkeridis et al. demonstrated that, TT
genotype was associated with the disc degeneration
(73).Videman et al. reported that COL1A1 gene poly-
morphism led to a loss in the disc signal intensity (79).

In a study by Sahlman et al. showed that inacti-
vation of one of the Col2A1 gene alleles forming the
structure of Type 2 collagen caused ossification of the
premature vertebral endplate and moderate disc de-
generation in experimental mice (65).

Collagen 9 functions as a bridge between colla-
genous and non- collagenous proteins. Collagen 9
is a heterotrimeric protein which genetically consists
of 3 different chains coded by COL9A1, COL9A2 and
COL9A3 (2,51,55). In their study on the Finnish pop-
ulation, Karppinen et al. reported that presence of
trp2 (tryptophan) allele in the COL9A2 gene was as-
sociated with degeneration of the disc and end-plate
(38). In their study with Chinese volunteers, Jim et al.
underlined that presence of trp2 allele was effective
on development of the disc degeneration at an early
age (31). In a study by Seki et al on Japanese society,
presence of trp2 allele was stated to be correlated

with the increase in disc degeneration in patients un-
der 40 years of age (67). Paassilta et al. reported that
presence of at least one trp3 allele in a3 chain of the
collagen 9 gene increased the disc degeneration by 3
folds (52). In their study on Greek society, Kales et al.
obtained contrary results (33).Videman et al. reported
that, there was an association between COL9A2 and
disc generation which especially occurred at the low-
er lumbar levels, but no such a relationship was found
for different alleles of the COL9A3 gene. Again in that
study, correlations were demonstrated between al-
lelic variants of the COL1A2 gene and disc degenera-
tion at the lower lumbar level and between allelic
variants of the COL11A1 gene and disc degeneration
at the upper lumbar level. In the same study, Videman
et al. showed the association between COL11A and
COL3A1 genes and disc bulging (79). Likewise Mio et
al. demonstrated the association between allelic vari-
ants (rs1676486) of the COL11A1 gene and disc de-
generation in Japanese population (48). Solovieva et
al. and Noponen-Hietela et al. showed that COL11A2
polymorphism was associated with disc bulging and
degenerative spinal stenosis (50,69). Boyd et al. dem-
onstrated the association between COL9A1 gene
polymorphism and disc degeneration in their study
on mice (7). In their study with compressed discs,
Guehring et al. demonstrated increased regulation of
the COL1A2 gene in animal model (24).

VITAMIN D RECEPTOR GENE POLY-
MORPHISMS:

Vitamin D plays a crucial role in sulfatation of gly-
cosaminoglycans during the proteoglycan synthesis.
Sulfatation mechanism and vitamin D receptor gene
(VDR) must be stable for proteoglycans can normally
function. VDR bind to the active form of vitamin D
and help the control of the calcium balance. Further-
more, it is also effective on differentiation, prolifera-
tion and maturation of chondrocytes. Chondrocytes
play an important role in proteoglycan synthesis. As
a conclusion, VDR indirectly influence the lumbar
disc degeneration due to its effect on chondrocytes.
However, the exact mechanism is still not fully known
(6,16).

The association between VDR and disc degenera-
tion was demonstrated for the first time by Videman
et al. in 1998. In that study, two iatrogenic polymor-
phisms were analyzed using MRI in 85 couples male
monozygotic twins. Taq 1 was one of these polymor-
phisms. Individuals having Taq 1 tt and Tt genotypes

73



Ramazan KAHVECI, Hiiseyin OZEVREN, Ergiin KARAVELIOGLU

were found to show predisposition to disc degenera-
tion. Similarly, in ff and Ff genotypes of the second
polymorphism Fok1, predisposition to disc degen-
eration was reported (77). In a study with 205 persons
in the 20-29 age range in Japanese population, Kawa-
guchi et al. reported that Taq 1 Tt genotype caused
multilevel prominent disc degeneration (37). Cheung
et al. found a correlation between t allele of Tag 1 pol-
ymorphism of the VDR gene and, bulging and degen-
eration of the disc in persons under 40 years of age
(9). Yuan et al. demonstrated the association between
VDR-Apa A allele mutation and disc degeneration
(82). In their study on Australian society, Jones et al.
reported predisposition to disc degeneration in the
persons with VDR Taqg 1 tt genotype (32). In a study
by Eser et al. on Tag 1 and Fok 1 polymorphisms, Ff, ff
and tt genotypes were shown to be associated with
heavy disc degeneration (14).

INTERLEUKIN GENEPOLIMORPHISMS:

Inflammatory cytokines are produced in the body
in cases of stimulation of the antigenic response such
as trauma, infection etc. Their contribution to back-
ache is well-known. In addition, inflammation is one
of the factors playing an important role in catabolic
process of degenerative disc disease. Solovieva et al.
demonstrated the association between IL-1 polimor-
phism and disc degeneration using MRI in actively
working Finnish population. They reported that in
presence of IL-1b + 3954 T and IL-1a - 889 T alleles,
disc surge increased by 2.4 and 3 folds, respectively
(68). In their study, Videman et al. noted that ILTA, IL-
18RAP and IL18R1 gene polymorphisms were associ-
ated with disc dehidration (79).

ADAMTS GENE POLYMORPHISMS:

ADAMTS (a metalloproteinase with disintegrin
and thrombospondin motifs) is a sub family of met-
alloproteinase having degradation feature, affect-
ing a part different from matrix metalloproteinases.
There are 19 subtypes of ADAMTS which are divided
into 4 groups in human genome (58). Aggrecanases
(ADAMTS-1, -4, -5, -8, -9, -15 ve -20) have a proteo-
glycanolitic activity. In a recent study by Pockert et
al., elevation of ADAMTS-1, -4, -5 and -15 were shown
to be associated with disc degeneration and, the in-
crease in ADAMTS-4, -5 and -15 to be correlated with
increment in the degree of disc degeneration (57).
In their animal model of the intervertebral disc de-
generation, Furtwangler et al. reported that in that

injection of ADAMTS-4 was associated with reduction
in the proliferation and survival of the cells (19). Ma-
jumdar et al. and Patel et al. demonstrated the rela-
tionship between ADAMTS-4 and intervertebral disc
degeneration (47,53). In their study without a control
group, Hatano et al. showed the association between
transligamentous disc sequestration and mRNA ex-
pression of ADAMTS-4 (28). Roberts et al. reported
the association between increase of the severity of
disc degeneration and aggrecanase production (61).

MATRIX METALLOPROTEINASE GENE
POLYMORPHISMS:

Matrix metalloproteinases are an enzyme family
capable to degrade major structural components of
the intervertebral disc, having 28 types described un-
til today. In addition, matrix metalloproteinases plays
a role both in the natural production — degradation
process and pathological destruction of the extracel-
lular matrix of other several connective tissues. Main
factor in intervertebral disc degeneration is impaired
balance between matrix metalloproteinases and tis-
sue metalloproteinase inhibitors that inhibit them.
Of 28 types of matrix metalloproteinases, especially
collagenase (MMPs 1, 8, 13), gelatinase (MMPs 2, 9),
matrilysin (MMP-7) and stromelysin (MMP-3) are
thought to play a prominent role in intervertebral
disc degeneration. Matrix metalloproteinases are se-
creted as the inactive precursors and then become
active. TIMPs inhibit the matrix metalloproteinases
through zinc binding region of the enzyme. There are
4 types of TIMP identified with only TIMP-4 showing
a high sensitivity to the cardiac tissue. TIMPs 1 and
2 among the tissue metalloproteinase inhibitors are
capable to inhibit all the MMPs in intervertebral disc
degeneration. Although they have ability to degrade
all subtypes of the collagen such as MMP-1, MMP-8
and MMP-13, they are effective especially in degrada-
tion of the fibrillar collagen which provides mechani-
cal strength to the tissues. MMP-1 is expressed by the
activated macrophages (19,61). Weiler et al found
that MMP-1, 2 and 3 were highly correlated with de-
velopment of cleft and scar in the disc tissue (81). In
a study by Song et al. on the adult Japanese popula-
tion, an association was found between the lumbar
disc degeneration and the prevalence of MMP-1 pro-
moter polymorphism (70). In a their study conducted
in order to demonstrate the associationship between
lumbar intervertebral disc herniation and the gene
transcription of MMP and ADAMTS, Tsarouhas et al.

74



Degenerative Disc Disease and Genetic

did not observe mRNA expression of MMP-1 in the
control or herniated disc samples (74).

MMP-2 and MMP-9 are zinc-dependent proteinas-
es and since they use gelatin, laminin and denatured
collagen as substrate they also termed as gelatinases.
In a study by Bergknut et al. comparing interverte-
bral disc degeneration in humans and dogs, increase
of the severity of intervertebral disc degeneration
was reported to be correlated with the increase in
MMP-2 activity in the nucleus pulposus (5). Rastogi
et al. showed MMP-2 expression in annuluses of the
rodents’ intervertebral discs which were exposed to
loading and drilling damage, and they proposed that
MMP-2 played an important role in degenerative al-
terations in the intervertebral disc (59). In their study
with the dogs which have thoracolumbar extruded
disc hernia, Karli et al. demonstrated the increase of
MMP-2 and MMP-9 in the affected dogs. In addition,
they suggested that increased MMP-2 might con-
tribute to degeneration of the extruded disc mate-
rial in epidural region during the intervertebral disc
degeneration process (36). In their study, Dong et al.
showed that the frequency of MMP-2-1306CC geno-
type was significantly higher in the patients having
lumbar disc disease than in the controls. The same
authors also proposed that MMP-2-1306C/T poly-
morphism might be a genetic risk for development
of lumbar disc disease in young adults (12). In addi-
tion, correlation between the degenerative disc le-
sions and increased expression in the MMP-2 activity
was demonstrated in a study by Crean and Roberts
(10,61). In a study by Hsieh et al,, MMP-2 production
was shown to increase in the disc cells exposed to an
abnormal physical loading (29). In addition, in their
study on mice Lotz et al. reported that MMP-2 has an
important function in disc degeneration (45). Kozaci
et al. reported that the levels of Pro-MMP-2 increased
in the early periods of degenerative disc disease
(42). In their study on rabbits, Hua et al. demonstrat-
ed that, ulinastatin which is the inhibitor of urinary
trypsin decreased expression of MMP-2 and MMP-3
in IL-1B-induced disc generation (30). In a study con-
ducted on rodents by Rostagi et al,, MMP-2 was pro-
posed to have an important function in the etiology
of degenerative disc disease and might have a poten-
tial therapeutic role (59). In a research by Rugets and
Kang on humans, the relationship between rough
morphological changes in the annulus fibrosus and
MMP-2 was demonstrated (35,64).

MMP-3 is a proteoglycan degrading enzyme
which plays an important role in intervertebral disc
degeneration. MMP-3 regulation is primarily adjusted
at the level of transcription. MMP-3 is a key enzyme
in degradation of extracellular matrix. MMP-3 acti-
vates collagenases and MMP-7 as well as other MMPs
through macrophages and indirectly affects degra-
dation of cartilage matrix (20). Takahashi et al. evalu-
ated the relationship between disc degeneration and
MMP-3 gene polymorphism in 54 young females and
49 adults in Japanese society. They found that, MMP-
3-5A5A and -5A6A genotypes were more associated
with degenerative findings in adults compared to
-6A6A genotype (72). In their study on 720 British
female patients, Valdes et al. showed the association
between intervertebral disc degeneration and MMP-
3 (76). In their study, Zigouris et al. demonstrated the
relationship between aging and MMP-3. Again in that
study, the authors argued that, MMP-1 expression
was more in young population and therefore MMP-
1 might play a role in degradation of matrix in the
young patients (85). In a study with 174 patients and
284 control individuals in the Chinese society, Yuan
et al. reported that the persons who have mutation
of MMP-3 5A alleles were predisposed to disc de-
generation. In addition they reported that, coupled
with vibration of all the body, bending and torsional
movements, -5A allele mutation increased the risk
for lumbar disc degeneration (82). In their study, Ne-
mato et al. proposed that MMP-3 was produced es-
pecially by slightly degenerated discs (49). Kanemoto
et al., found that MMP-3 expression increased more
compared to TIMPS-1 in degenerative intervertebral
disc disease (34). Haro et al. reported that MMP-3 was
required for the matrix degradation in herniated in-
tervertebral disc resorption model (25). In a study by
Roberts et al. conducted with immunohistochemical
staining method on 49 disc tissue which they collect-
ed from 46 patients, MMP-3 was reported to show
immunopositivity by 65% (61). In their study on the
mouse intervertebral discs, Fujita et al. reported that
MMP-3 induced proteoglycan loss during the aging
process (18). In their study on the bovine interver-
tebral disc, Furtwangler et al. reported that MMP-3
provoked nor the visible matrix degradation neither
major shift in the gene expression (19). In a disc de-
generation model which was induced by static com-
pression loading in rodents, Yurube et al. reported
that, MMP-3 played an important role in disc degen-
eration and was a proper indicator of the degenera-

75



Ramazan KAHVECI, Hiiseyin OZEVREN, Ergiin KARAVELIOGLU

tion (83). In their study on rat tails which were dy-
namically loaded, MacLean et al. reported important
mMRNA alterations of MMP-3 (46). In a study by Bach-
meier et al. in the degenerated and herniated discs,
an important elevation was found in mRNA levels of
MMP-3 and MMP-8 (3). It was reported in a study by
Tsarouhas et al. that MMPs and ADAMTS-4 showed
a synergistic effect in intervertebral disc herniation.
Furthermore, they demonstrated that smoking de-
screased the expression of MMP-3 (74). In their study
on 48 intervertebral disc materials collected from 42
patients, Canbay et al. found a significant correlation
between the histopathological grade of interverte-
bral disc degeneration and MMP-3 using magnetic
resonance images and, this correlation became more
prominent with aging (8).

MMP-7 plays an important role in degradation of
the diseased articular cartilage. MMP-7 is activated
by MMP-3. Stromelysin (MMP-3, -10) and matrilysins
(MMP-7, -26) are broad spectrum proteinases that
have important regulatory functions in activation
of the other MMPs (80). MMP-7 secreted from mac-
rophages is important for the secretion of soluble
TNF-a (26). In a study by Haro et al.,, MMP-7 was re-
ported to be important for the disc resorption. In
their different study, Haro et al. demonstrated that
recombinant human MMP-7 (rhMMP-7) degraded
the disc tissue in the surgical samples, depending
on concentration. Again Haro et al. reported in their
study conducted on dogs that intradiscal application
of rhMMP-7 caused a decrease in the water content
and proteoglycan component of the disc. Again in
the study by Haro et al. MMP-7 production from mac-
rophages was demonstrated to be required in the
secretion of TNF-a which is needed for macrophage
migration to the disc tissue (27).

MMP-8, known as neutrophil collagenase, is syn-
thesized and stored in the polymorphonuclear leuko-
cytes. MMP-8 plays a role rather in the degradation
of Type 1 collagen (41). In a study by Roberts et al.,
MMP-8 activity was reported to increase by 4 folds in
prolapsed disc hernias (61). Tsaoruhas et al. reported
similar results (74).

MMP-9 is a zinc-dependent proteinase associated
with matrix degradation in the disc tissue. It is also
classified as gelatinase B and uses gelatin, laminin
and denatured collagen as substrate. MMP-9 is syn-
thesized in proenzyme form and stored in the neu-
trophil granules. In fact, MMP-9 is associated with M2-

polarized macrophages and involved in wound heal-
ing and tissue remodeling (80). In their study with
43 patients, Zigouris et al. showed the association
between degree of herniation and MMP-9 expression
in the patients under 30 years of age. Again in that
study, correlation was reported between histologi-
cal degeneration score and MMP-9 expression in all
age groups (85). In their study on dogs, Karli et al. re-
ported that MMP-9 expression decreased in the acute
and increased in the subacute and chronic processes
of disc disease (36). In a study by Roberts and Weiler,
MMP-9 expression was reported to increase in the
degenerated disc tissue (61,81). Similarly, in a study
by Crean et al., MMP-9 level was shown to increase in
the degenerated discs (10). In tehir study conducted
in order to demonstrate catabolic and anabolic gene
expression in intervertebral disc degeneration using
rat tail compression model, Yurube et al. found a sig-
nificant increase in MRNA expression of MMP-3, 7, 9
and 13 enzymes (83). In their study on intervertebral
disc samples collected from the posterior open dis-
cectomy in 63 patients, Tsarouhas et al. demonstrated
that levels of MMP-9 and -13 mRNA significantly in-
creased in the patients with chronical pain as a re-
sult of neovascularization and chronic inflammation.
In addition, in that study the authors reported that
MRNA levels of MMP-9 were lower in the sequestred
discs than in the protruded ones (74).

MMP-13 is a member of collagenases and de-
grades triple helical region of the fibrillary collagen.
MMP-13 degrades type 2 collagen rather which is
dominant collagen in the nucleus pulposus and it is
the most potent peptidolytic enzyme in this group
(41,80). In a study by Klawitter et al., MMP-13 expres-
sion was reported to increase in Thompson 5 degree
degenerated disc samples (40). Similar results were
obtained in a study by Le Maitre and Anderson (1,43).
In their study on 49 disc materials collected from 46
patients after anterior surgeries, Roberts et al. report-
ed that MMP-13 was positively stained by 88% in the
immunohistochemical staining of the degenerated
disc tissue samples and this rate reached to 100% in
the protruded disc materials (61). In their study on
the bovine intervertebral discs, Furtwangler et al.
reported that MMP-13 expression increased by ten
thousand folds in the nucleus pulposus in the degen-
erated disc samples (19).

76



Degenerative Disc Disease and Genetic

CONCLUSION:

Intervertebral disc degeneration is a multifacto-
rial condition having a complex etiopathogenesis.
Today disc degeneration process can not be avoided
with still used clasical treatment methods and mostly
semptomatic treatment for degenerative disc disease
are applied with conservative and surgical approach-
es whic are implemented after disc degeneration. In
disc degeneration course, besides the genes that are
above mentioned which effects were demonstrated
in numerous studies, there is evidence showing also
effects of the cartilage intermediate layer protein,

osteonectin gene (SPARC), polymorphisms of tissue
metalloproteinases inhibitor 1 (TIMP1) and cyclooxy-
genase 2 (COX-2) and ADAMTS-5 polymorphisms
(22,23,66,76,84,86). However, number of the studies
regarding the role of genetic factors which are ac-
tive in disc degeneration process for the treatment is
limited. We hope that, degenerative disc disease will
be transformed from a treatable process into the pre-
ventable condition as a result of better understand-
ing of genetic factors involved in intervertebral disc
degeneration and the relationship between them in
the future.
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SUMMARY

Department of Orthopaedics and Traumatology of Ankara
University’s school of Medicine kept and raised many
academicians in terms of almost every sub branches
Orthopaedics from the very first day of establishment, until
today. Masters as Professor Glingor Sami Cakirgil and Professor
Ridvan Ege were played an important roles on the basis of
development of spinal surgery in a certain manner which also
known as “Ecole of Ankara Medical School”. After these two
masters, three giant plane -threes took over the mission and
they were also a pioneer and contributor to develop Turkish
Spinal Surgery countrywide. In these biography series, it
has been told the life stories of these milestones and their
endeavors’ for development of Turkish Spinal Surgery in three
chapters. Third chapter is including the studies of Professor
Tarik Yazar. On behalf of their students, we also aimed to
emphasize our appreciations and our gratitude to them.

Key Words: Tarik Yazar, scoliosis, Ibn-I Sina Instrumentation
System (ISIS), spinal surgery

Level of evidence: Biography, Level V

INTRODUCTION:

Prof. Dr.Tarik Yazar is a spinal surgeon who is closer
to our generation and who is friendly. In short, he is
our dear elder brother.“Downright gentleman” phrase
is just suitable for him. | do not know if it is due to the
fact that he is a physics engineer, his scientific curio-
sity, as in other fields, provided him to design a new
pedicular screw. Prof. Dr. Tarik Yazar is one of the fron-
tiers who | appreciate due to his big supports to me as
well as to most of our colleagues, and who had great
contributions to Turkish spinal surgery (Figure-1).

LIFE STORY OF PROF. DR. TARIK YAZAR:

Prof. Dr. Tarik Yazar was born in a small village in
Artvin Savsat in 26 May 1951. His childhood period
passed in a number of cities and districts in Anatolia
with his family due to his father occupational carrier
from being a judge to membership to Appeals Court
and Constitutional Court.

OZET

Ankara Universitesi Tip Fakiiltesi Ortopedi ve Travmatoloji
Anabilim Dali, kurulusundan bu giine kadar asagi yukari
Ortopedi ve Travmatolojinin her dalinda ¢ok kiymetli
ve konusunda Ust diizey bilgi ve deneyime sahip bircok
ogretim Uyesi yetistirmis ve blinyesinde bulundurmustur.
Ankara Universitesi Tip Fakiiltesi Ortopedi ve Travmatoloji
Anabilim Dal’'nda Giingér Sami Cakirgil ve Ridvan Ege gibi
ustalar calismis ve omurga cerrahisinde Ankara Tip ekoltinin
gelismesinde 6nemli rol oynamislardir. Onlari takip eden ve
halihazirda calisan Prof. Dr. Tarik Yazar, hocalarindan aldigi
misyonu, daha genis bir vizyonla strdirmus, Tirk Omurga
Cerrahisi'ne 6nemli katkilar saglamis, gercek bir 6ncli olmustur.
Bu Ug bolimden olusan biyografi calismasinda Tirk Omurga
Cerrahisine buyuk katkilari olan ti¢ dev ¢inarin hayat hikayeleri
ve Turk Omurga Cerrahisin gelismesi ici cabalari anlatiimistir.
Bu calismanin son bolumu Prof. Dr. Tark Yazar'a ayrilmistir.
Bu vesile ile onlara yetistirdikleri 6grenciler adina minnet ve
sukran duygularimizin ifade edilmesi amaglanmistir.

Anahtar Kelimeler: Tarkk Yazar, skolyoz, Ibn-i Sina
Enstriimantasyon Sistemi, omurga cerrahisi

Kanit Diizeyi: Biyografi, Diizey V

Figure-1. Prof. Dr. Tarik Yazar.

' Prof. Dr. Ortopedi ve Travmatoloji Uzmani, Ortopedi ve Tr

loji Boliim Bask

Hisar Intercontinental Hospital, istanbul.
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He completed his high school training in Ankara Ata-
turk High School. While he was just 17 years old in 1968,
he started to Ege University Medical School. He left the
Medical School with his own decision and he became
a student in Ankara University Science Faculty Physics
Engineering Department. To become a scientist in nuc-
lear physics, he tended to this field which he wanted (3).

He graduated from Ankara University Physics De-
partment in 1973 with a degree. Since the academic
members liked him so much, they insisted him on sta-
ying in the department. When he just started to the
“master” program, with the “University Amnesty” provi-
ded by the government in charge in that period and by
the insistence of his advisor in the university, and since
this amnesty included the ones “who was enrolled into
another faculty with the University Entrance Exam”, he
was entitled to enroll to Ege University Medical School
and he started to medical school.

Prof. Dr. Ugur Bliget, who he still remembers him
with gratefulness and who was a “Solid State Physics”
lecturer in Ankara University Science Faculty Physics
Engineering, encouraged him by saying that “You gra-
duate from the Medical School and we can make prog-
ress in those studies” since he does not have enough
medical information about the neuronal and cellular
communication subject in his studies about the liquid
crystals. In the mind of Ugur Hoca, especially, there was
the questions that what the communication between

the cancer cells and how it can be prevented.

In the last years of his Medical School training, he
started to spend most of his time in Orthopedics and
Traumatology clinics, which he relates with especially
Physics since physics was “the arithmetical condition
of the justice of the matter”. Since, unfortunately, there
was no assistant position in Ege University in 1980, he
started specialization in Orthopedics and Traumatology
in Ankara University Medical School after the academi-
cians Eroglu, Calli and Lok contacted directly with Prof.
Dr. Ridvan Ege (3).

The time he spent in anatomy provided him to com-
mand on surgical anatomy seriously during the surgery.
While he was continuing his specialization in orthope-
dics, Prof. Dr. Avni Duraman, Prof. Dr. Ridvan Ege, Prof.
Dr. Glingdr Sami Cakirgil, Prof. Dr. Zeki Korkusuz and As-
soc. Prof. Dr. Yiicel Timer, Assoc. Prof. Dr. Ertan Mergen
were the academic staff. ilker Cetin, Oguz Polatkan and
Derya Dincer were the head assistants (3).

In 1981, he married with Prof. Dr. Zeliha Yazar, who
was an Eye specialist and who is currently an acade-
mician in Kafkas University Medical School Eye Clinics
and who was his classmate. He currently has 2 daugh-
ters. His daughter Elif graduated from Bilkent University
Economics Department and started to work in a bank.
Basak, on the other hand, graduated from Industrial En-
gineering Department, again, in Bilkent University and
she started to work in a software company (Figure-2) (3).

Figure-2. Prof. Dr. Tarik Yazar, with his wife and daughters.
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Figure-3. Prof. Dr. Tarik Yazar foIIos all the technological imp-
rovements probably because he is a physics engineer. While he
was driving with his googles which can take a picture and video.

/A
'
\ ZY
Figure-4. Prof. Dr. Tarik Yazar, with his dear dog “Hayat".

He became an Orthopedics and Traumatology
Specialist by completing his specialization in 1985.
Again, in the same year, with the encouragement of
GUlngor Sami Cakirgil, he tended to Spinal Surgery
and he attended to a spinal surgery training prog-
ramme organized by him in Zurich, Switzerland. He
worked with Prof. Dr. Adam Schraber in Zurich Uni-
versity for 4 months. In the same year, he stayed in
United States of America in Ohio University with Prof.
Dr. McCulloch for a while. In following years, he at-
tended to a number of courses and symposia about
spinal surgery in a number of countries (3) (Figure-3).

He started to work in Ministry of Health Ankara
Training Hospital to perform his compulsory service,
which was brought into force, in 1985. He worked
with Prof. Dr. Faham Sipahioglu and Surgeon Dr. Beh-
cet Sepici in those years. He started as a head assis-
tant in Ankara University in 1987 after completing
his compulsory service. He became an associated
professor with Dr. Yener Saglik in 1988. He was appo-
inted to professorship in 1995. He has been working
in Ankara University Medical School since then. Prof.
Dr. Tarik Yazar, who was interested in cycling sports in
his childhood, tended to tennis. His biggest passion

4
k.

Figure-5. Prof. Dr. Tarik Yazar, during his headship in 3rd In-
ternational Spinal Surgery Congress conducted in Antalya
in 1994.

is “Hayat” “Hayat” is the name of the “Kangal” hybrid
dog, who was adopted by his daughter Basak after a
car crash and who was recovered with a surgery due
to the broken legs and waist. Tarik Yazar says that his
fitness is due to his walking two times a day with it
(Figure-4) (3).

CONTRIBUTIONS OF PROF. DR. TARIK
YAZAR TO TURKISH SPINAL SURGERY:

Prof. Dr. Tarik Yazar worked with Prof. Dr. Ridvan
Ege, Prof. Dr. Gling6r Sami Cakirgil and Prof. Dr. Zeki
Korkusuz, who are the doyens of the spinal surgery
during his specialization in Ankara Medical School.
Tarik Yazar, who was grown completely in Ankara Me-
dical School ecole, made significant contributions to
this ecole.

He became the Turkish Spine Association Admi-
nistrative Board membership and also he became the
head of the 3rd International Spinal Surgery Congress
conducted in Antalya in 1-6 October 1994, on behalf
of Turkish Spine Association (Figure-5) (1).

One of the most significant contributions of Prof.
Dr. Tarik Yazar to Turkish Spinal Surgery is the corti-
cal spongious pedicular screw, which he designed.
The pull out, bending and axial loading biomecha-
nical tests of this screw, whose upper part stays in
the cortical corpus and the lower part has spongious
screw threads, were performed by myself by com-
paring with the other modern screw systems and it
was shown that it is more durable when compared
to other modern screw systems especially in terms of
its resistance to pull-out moment. The patent of this
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pedicular screw was taken by Prof. Dr. Tarik Yazar both
from TSE and “International Patent Center” in Vienna,
and it was transformed to an instrumentation system
by addition of the hook designs. The system was cal-
led as ibn-i Sina Instrumentation System (ISIS) and
the production started in istanbul. The introduction
of the system was performed in 1993 in Turkish Ort-
hopedics and Traumatology National Congress (5).

Prof. Dr. Tarik Yazar has large series and he is one
of the people who applied the interspinous device,
which is used in the kyphoplasty and degenerated
disc treatment in osteoporotic vertebra fractures in
Turkey (4). He is the indispensable speaker of the Bio-
engineering congresses about the spinal osteoporo-
sis for years (8).

He is the person who performed the studies abo-
ut the dynamic CT and MR applications in lumbar spi-
nal stenosis and osteoporotic spine (9).

1 %‘L‘i .
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One of the most significant contributions of Prof.
Dr. Tarik Yazar to Turkish Spinal Surgery is his book
called “Degenerative Spinal Diseases” which he was
the editor with Prof. Dr. Necdet Altun on behalf of
Turkish Spine Association and which he wrote a co-
uple of sections in and which he included the foreign
authors about the subject. This book is one of two bo-
oks published by Turkish Spine Association and it is a
comprehensive work which gives much information
from the student (7).

Prof. Dr. Yazar provided a number of young surge-
ons to have an experience on the cadaver by organi-
zing Basic Spinal Surgery Cadaver courses (Figure-6).

Prof. Dr. Tarik Yazar gave conferences on “Science
History” subject in a number of organizations and
meetings (Figure-7).

Figure-6. Prof. Dr. Yazar provided a number of young surgeons to have an experience on the cadaver by organizing Ba-
sic Spinal Surgery Cadaver courses. From the right, the course trainers; Prof. Dr. Alpaslan Senkéyld, Prof. Dr. Emre Acaroglu,
Prof. Dr. Necdet Altun, Prof. Dr. Tarik Yazar, Prof. Dr. Mehmet Altinmakas and yours truly Prof. Dr. i. Teoman Benli.
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Figure-7. Prof. Dr. Tarik Yazar, while talking in television
programme.

CONCLUSION:

He increased his studies about minimal spinal sur-
gery subject, he performed a number of speech on
this subject and he contributed to the guidance of
young people. He conducted minimal invasive sur-
gery courses about this subject until this year and he
became the founder head of Turkish Minimal Invasi-
ve Spinal Surgery Association and he conducted 1st
Turkish Minimal Invasive Spinal Surgery Congress in
Antalya. He was selected as the honorary president
of the World Minimal Spinal Surgery congress (IV.

Figure-8. Prof. Dr. Tarik Yazar, with me and Prof. Dr. Feza
Korkusuz in the gala dinner, in award ceremony in 6th In-
ternational Spinal Surgery in Ankara.

WCMISST) in Paris in 2014 June (Figure-8) (2).

He has a number of national and international
publications about the Spinal Surgery (1-10). He is
still continuing to train new spinal surgeons in Ankara
University Medical School Orthopedics and Trauma-
tology Department as an Academic Member.

He overcame the unfortunate disease he had a
while ago and he recovered his health again. We wish
dear Prof. Dr. Tarik Yazar, who will be retired after 2
years, a long and a healthy life and happiness.
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CME QUESTIONS / STE SORULARI

1- What should be the size of the most
appropriate screw in mm for Turkish population
according to the results of the study of Er and
Benli?

a) 30

b) 32

c) 35

d) 40

e) 44

2- Which hormone levels, thought to have
a role in the etiopathogenesis of Schuermann
kyphosis, were reviewed in the study of Karagiiven
etal?

a) Parathyroid hormone

b) Vit-D3

c) Calcitonin

d) Growth hormone

e) Testosterone

3- Which one of the below is correct about the
hormone levels asked in the 2" question in the
study of Karagiiven et al?

a) A positive correlation was detected between
the severity of kyphosis and the hormone level.

b) A negative correlation was detected between
the severity of kyphosis and the hormone level.

c) If the kyphotic curvature is above the normal
limits, the hormone level is also twice of the normal
levels.

d) The mean hormone levels of the groups
classified according to the severity of the curvature
was found as statistically different.

e) The mean hormone levels of the groups
classified according to the severity of the curvature
was found as statistically similar.

4- Which one of the below is correct about the
methods administered to achieve the vertebral
body height in the study of Yiivriik et al?

a) Kyphoplasty is more effective

b) Vertebroplasty is more effective

c) Both of the methods are ineffective

d) Both of the methods have similar effectiveness

e) No comment can be made according to data
of this study

5- How many patients were administered
kyphoplasty in the study of Yiivriik et al?

a) 12

b) 17

c) 27

d) 32

e) 47

6- Which one of the following is correct
according to the results obtained with the short
segment instrumentation in which pedicular
screw was also placed into the fractured vertebra
in the study of Korkmaz et al?

a) Local kyphosis angle was clearly corrected as
statistically significant.

b) Anterior body heights did not change.

c) The spinal canal diameters increased.

d) The neurological condition of all patients were
recovered to normal.

e) The anterior height of the fractured vertebra
was completely corrected.
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7- What is the vertebral level in which most

of the fractures were detected in the study of

Korkmaz et al?

a) T-11
b) T-12
c) L-1
d) -2
e) L3

8- How many patients with spinal trauma did
Yildizhan et al. evaluated in their study?

a) 124
b) 164
c) 194
d) 234
e) 274

9- Which one of the below is
according to the results of the study of Yildizhan
etal?

a) There are different classifications for each

incorrect

spinal region.

b) None of the classifications reached to
excellence in terms of the complete description of
the fracture, treatment choice and prognosis.

c) TLICS classification is only valid for the
thoracolumbar region and it includes the mechanism
of the fracture but the neurological condition of the
patient is not mentioned.

d) When the patients were classified according
to those classifications in this study, different patient
groups are formed with different numbers according
to type of the fracture.

e) There is a grading in AO Magerl classification
according to the fracture mechanism and it is quite
conmplex.

10- Which factor was detected as favorable
to affect the survival of the sacral screw in patients
with degenerative lumbar spinal stenosis in the
study of Ozkunt et al?

a) The age of the patient

b) The gender of the patient

c) Performing posterior decompression
d) Performing inter-body fusion

e) The technique of the screw placement
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