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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.
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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
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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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The Journal of Turkish Spinal Surgery Volume: 26 - Number: 4+ October 2015
pp. 275-275

EDITORIAL / EDITORDEN

Dear Colleagues,

We sincerely wish the new education session of 2015-2016 brings peace, happiness and health
to all my colleagues and their families. We are happy to accomplish the fourth issue of 2015.

There are 4 research articles in this issue. The first article is the experimental animal study an-
alyzing for results of the effects of etofenamate and methylprednisolone on spinal cord injury
of 31 male Wistar-Albino rats. The second study are about themorphometric anaysis of the disc
space. The radiological evaluation and comparison of the brusellosis and tuberculosis spondylitis
is discussing in third article. In the forth study, the results of low back pain management were pre-
sented. That article is from the azeribajyan. We believe that all those studies will quietly interest
the readers.

There are also one case reports in this issue which is neurologic deficit secondary to cement
leakage during percutaneous vertebroplasty in multiple myeloma patient.

There are two reviews in this issue. The first one is the complications of anterior cervical spine
surgery. Second one is about the adult scoliosis. Both of them are quiet comprehensive and infor-
mative reviews.

In this issue, in the “Frontiers of the Spinal Surgery” section, the biography was presented
about the Prof. Jurgen Harms. The authors of the this article are Prof. i. Teoman Benli, M.D. and
Emre Karadeniz, M.D.

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 spi-
nal 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 As-
soc. Prof. Dr. Mehmet Aydogan will perform the headship this year and Yunus Atici performs the
secretariat, will be continued. 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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EFFECTS OF ETOFENAMATE AND
METHYLPREDNISOLONE ON SPINAL CORD INJURY

ETOFENAMATE VE METHYLPREDNISOLONE’ UN OMURILIK HASARINA ETKISI

Burak KAZANCI', Uygur ER?, Hakan SABUNCUOGLU?, Bulent GUCLU*

SUMMARY

This study evaluates the effects of etofenamate on secondary
damage following a spinal cord injury and compares the
effects with those of methylprednisolone. A total of 31 male
Wistar-Albino rats were used. A weight-drop model was
utilized for the experimental spinal cord injury and a 50g-cm
impact was applied on the spinal cord. Rats were randomly
assigned to one of the three study arms (saline, etofenamate
20 mg/kg, methylprednisolone 30 mg/kg). At the sixth hour of
injury electrophysiological evaluations were conducted under
anesthesia, and then rats were sacrificed for histopathology.
Hematoxylin and eosin staining were applied to the specimens
and evaluated under light microscopy. Etofenamate revealed
more beneficial results in histopathological evaluations when
compared with methylprednisolone, but these favorable
results have not been confirmed by electrophysiological
measurements. Etofenamate may be a promising agent in the
medical treatment of spinal cord injury.

Keywords: Etofenamate, methylprednisolone, spinal cord
injury, anti-inflammatory

Level of Evidence: Level Il, Experimental clinical study

INTRODUCTION:

Spinal cord injury (SCI) is an untreatable traumatic
condition that predominantly affects young males
mostly in the second and third decades of life with an
increasing annual incidence of 15-40 cases per million
(16,39). Lifelong treatment and rehabilitation needs
of patients along with the social and psychological
problems constitute a major burden on both families
and healthcare systems (16).

The pathophysiology of SCI has two main stages
(31). The initial primary mechanical trauma results in
deterioration of vasculature and cellular membranes
of the spinal cord and edema (10,37). These lesions
are followed by biochemical and metabolic conse-
quences of primary injury that are called secondary

OZET

Bu calisma omurilik hasarini izleyen ikincil olaylar tizerine eto-
fenamate’in etkisini degerlendirmek ve bu etkiyi metilpredni-
zolon etkisi ile karsilastirmak amaciyla yapilmistir. Toplam 31
erkek Wistar-Albino sican kullanilmistir. 50g-cm etkili agirhk
disiirme modeli deneysel omurilik hasari olusturmak icin kul-
lanilimistir. Sicanlar t¢ ¢alisma koluna randomize olarak ayril-
mislardir (saline, etofenamate 20 mg/kg, metilprednizolon 30
mg/kg). Hasarin 6.saatinde anestezi altinda elektrofizyolojik
degderlendirme yapilmis ve sonra histopatolojik inceleme icin
sicanlar feda edilmistir. Hematoksilin-eozin boyamasi ile isik
mikroskopu altinda degerlendirilmistir. Etofenamate, metilp-
rednizolon ile karsilastirildiginda histopatolojik olarak daha
faydali bulunmustur, fakat bu durum elektrofizyolojik olarak
dogrulanamamistir. Etofenamate omurilik hasarinin tedavisin-
de Gimit verici olabilir.

Anahtar sozciikler: Etofenamat, metilprednizolon, omurilik
hasari, antienflamatuvar

Kanit Diizeyi: Deneysel calisma, Diizey Il

degenerative processes and include microvascular
lesions, intracellular calcium increase, inflammation,
electrolyte imbalance, lipid peroxidation, free radical
formation, excitotoxicity by glutamate and apopto-
sis (10,15,23,26,29,38). The secondary processes be-
gin immediately after primary damage and may last
for several weeks to expand the area of destruction
proportional to the impact of the primary traumatic
injury (38).

The events in secondary processes are a chain in a
continuum that trigger each other. When the integrity
of the spinal vasculature has deteriorated, the occur-
ring microhemorrhages cause accumulation of vaso-
active amines and hypoxia (33,42). Subsequent neu-
ronal injury is related to the release of excess amounts
of glutamate which results in calcium influx into the
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neurons and activation of ryanodine receptors in
endoplasmic reticulum to release additional intracel-
lular calcium that activates the apoptotic pathways
(2,13,15,26-27,29,33,35,37). Another leg of the events
during these steps is inflammation. The blood-brain
barrier permits the migration of neutrophils and
macrophages to the injury field for the clearance of
debris, but meanwhile these cells release proteases
and free oxygen radicals causing neuronal death by
membrane damage (25).

Current medical treatments of SCls aim to protect
the neuronal structures against the secondary mech-
anisms of injury (17-18). The most comprehensively
evaluated pharmacological agent is methylpredniso-
lone. Early application of this agent on experimen-
tal animal SCI models has produced beneficial out-
comes, but debates on its efficacy remain (1,11,32).
This study aims in particular to evaluate the effects
of etofenamate, a derivative of N-phenylanthranilic
acid, which is an anti-inflammatory agent, by com-
paring the outcomes with methylprednisolone in an
animal model of SCI. Etofenamate exerts its effects
over inhibition of prostaglandin synthesis by inhibit-
ing cyclooxygenase. Plasma half-life after parenteral
administration is about two hours and urine half-lives
vary from 15 to 24 hours (12). The hypothesis of this
study is that etofenamate may be an option in the
medical treatment of SCls, depending on the long
duration of effect in the organism and its anti-inflam-
matory properties.

MATERIAL AND METHODS

A total of 31 male Wistar-Albino rats of 220-270gr
were included in three study arms randomly. After an
experimental SCl in all rats, Group 1 (n=10) received
0.9% saline intraperitoneally (ip), Group 2 (n=11) re-
ceived 20mg/kg etofenamate ip, and Group 3 (n=10)
received 30mg/kg methylprednisolone ip.

Experimental SCIl model:

A weight-drop model was used for SCI. After over-
night fasting, and following a xylazine HCI (12 mg/
kg) and ketamine (75 mg/kg) anesthesia, a dorsal
laminectomy was applied at T7-8 level. A 10gr pin at
0.3mm diameter was dropped directly on the spinal
cord from a 5cm height (50 g.cm) through a tube. Af-
ter the SCI, rats took the predetermined medications,
or saline, in the study groups mentioned above.

Electrophysiological evaluations:

Spinal evoked potentials (SEP) and motor evoked
potentials (MEP) were evaluated under xylazine and
ketamine anesthesia at the postoperative sixth hour.
For SEP measurements, an active electrode was
placed close to the sciatic nerve between the major

trochanter and the sciatic ischium, and a recording
electrode was placed proximal (T5-6) and then distal
(T9-10) to the trauma. The sciatic nerve was stimu-
lated at submaximal level with THz frequency. Stimu-
lus time was 0.1 milliseconds and the stimulus was
increased until apparent contraction in the left rear
paw. Artifact rejection levels were 500uV and 50uV in
distal and proximal trauma fields respectively, rejec-
tion initiation time was 2 milliseconds, stimulus type
was single, stimulus repetition time was 2 pulsations
per second, amplifier range was 2.5mV, filter was 3Hz-
3kHz and sensitivity was 29uV for monitor and 5uV
for store. A mean of 250 recordings was calculated for
each subject, and the distances between the active
electrodes and the stimulus electrode was recorded
(mm). Qualitative evaluations of damaged potentials
in posttraumatic SEP measurements were performed
according to the modified scales of Zileli et al. (43) and
Schramm et al. (28) Quantitative evaluations included
latency (ms) and amplitude (uV) measurements.

For the MEP recordings, a supramaximal stimulus
was applied (maximum 100 mA, 1 ms) in proximal
and distal trauma regions. An active electrode was
placed on the gastrocnemius muscle and a reference
electrode was placed on the Achilles tendon. Ampli-
tude (mV), latency (ms), and velocity (distance be-
tween proximal and distal electrodes/negative peak
latency difference; AX/AL; mm/ms) were calculated.

Histopathology:

Following the electrophysiological evaluations
under anesthesia, rats were sacrificed, and approxi-
mately 2cm of spinal cord segment was dissected
and fixed in 10% formalin solution. After the paraf-
fin blocking, 4-6 micron sections were stained in
hematoxylin-eosin and evaluated by light micros-
copy. A histopathologist, who was blinded to the
intervention evaluated the specimens according to
Ivan-Damjanov criteria, and reported the petechial
hemorrhages, disseminated hemorrhages, grey and
white matter patterns, edema, necrosis, and cystic
degeneration (9,34).

Ethical statement:

The ethical committees of Ankara Diskapi Yildirim
Beyazit Research and Training Hospital of Ministry of
Health, and Veterinary Faculty of Ankara University
approved this study.

Statistical Analysis:

Descriptive analysis for numerical variables was
presented by mean and standard deviation. The
quantitative measurements were compared by one-
way analysis of variances (ANOVA), and the qualita-
tive measurements were compared by Kruskal-Wallis
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test between the study groups. SPSS for Windows
10.0.1 software was used for the analyses. A type | er-
ror of 5% was regarded as the level of statistical sig-
nificance in the analyses.

RESULTS:
Electrophysiological findings:

Findings in the electrophysiological evaluations
are presented in Table 1. The qualitative assessments
of SEP findings according to Zileli et al. (43) and Sch-
ramm et al. (28) modified scales reveal that damage
scores were lower in fields proximal to the trauma in
all groups, but the differences regarding qualitative
SEP evaluations in proximal and distal regions did not
significantly differ between the study groups (p>0.05,
for all). Nevertheless, in the proximal field evaluations,
Group 3 had the most favorable results, and Group 2
had the lowest scores, and distal field evaluations re-
vealed that groups were similar.

The quantitative SEP evaluations performed on
the subjects reflected a normal response or morpho-
logical change in the qualitative assessments. In dis-
tal regions, initial latency was longer in Group 3, main
negative potential (MNP) peak latency was longer in
Group 2, and MNP amplitude was higher in Group
1. In proximal regions, initial latency was longer in
Group 2, MNP peak latency was longer in Group 1,
and MNP amplitude was higher in Group 3. However,
the comparisons between study groups did not re-
veal any significant differences (p>0.05, for all).

MEP evaluations included proximal and distal
amplitudes and velocities. The findings reveal that
proximal amplitude and velocity values were higher
in methylprednisolone group but without statistical
significance (p>0.05, for all). Also, distal amplitude
values were higher in Group 2 without statistical sig-
nificance (p>0.05).

Histopathology findings:

The histopathological findings are summarized
in Figures 1, 2 and 3. When all the findings are con-
sidered together, it can be observed that petechial
bleeding was present in all subjects. Widespread
hemorrhage was not observed in Group 2, and was
significantly lower in Group 3 than Group 1. Severe
loss in the arrangement of grey and white matter was
observed in Group 1, but it was lower in Group 2 and
3. Likewise, edema and necrosis were significant in
Group 1, but lower in Group 2 and 3. Cystic degenera-
tion was significant in Group 1, rare in Group 3, but
not observed in Group 2. As a conclusion, Group 2
(etofenamate) were found to be protected from ede-
ma and hemorrhage.

DISCUSSION:

This is the first study evaluating the efficacy of
etofenamate in traumatic SCl, compared with the
well-established methylprednisolone application.
The results reveal that etofenamate successfully pro-
tected the spinal cord histologically from the effects
of secondary damage mechanisms following trauma.

Table-1. Electrophysiological findings of the study groups.

Group 1 (saline) Group 2 Group? p
(etofenamate) (methylprednisolone)

Qualitative SEP
Distal levels 44x1.1 3.7+14 4.8+0.4 >0.05
Proximal levels 3.3+24 1.6£2.1 3.8+1.8 >0.05
Quantitative SEP
Distal initial latency (ms) 0.9+0.2 0.9+0.1 0.9+0.1 >0.05
Distal MNP peak latency (ms) 2.6+£0.9 2.7£0.9 2.5+0.6 >0.05
Distal MNP amplitude (1) 81.4+70 25.0+12.7 56.1+67.8 >0.05
Proximal initial latency (ms) 0.9+0.2 1.1+£0.3 0.9+0.01 >0.05
Proximal MNP peak latency (ms) 2.9+0.9 2.4+0.3 2.5+0.4 >0.05
Proximal MNP amplitude (uV) 7.3+6.9 6.1+£5.2 14.5£14.2 >0.05
MEP
Distal amplitude (mV) 6.4+1.8 7.6+3.2 6.8+1.9 >0.05
Proximal amplitude (mV) 4.6+2.7 5.9+3.9 6.8+1.6 >0.05
Velocity (mm/ms) 59.8+39.9 65.0+16.5 75.4+21.8 >0.05

SEP, Spinal evoked potentials; MEP, Motor evoked potentials; MNP, Main negative potential
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Figure-1. Histopathology findings of Group 1 (saline): grey and white matter pattern loss; widespread hemorrhages
and congestion; apparent vascular thrombus formation; apparent edema and cystic degeneration. (A) Widespread hemor-

rhage, distortion in white and grey matter (H&E, x32). (B) Hemorrhage, necrosis, and cystic degeneration (H&E, x400). Level
2-3 damage according to lvan-Damjanov Criteria.

Figure-2. Histopathology findings of Group 2 (etofenamate): minimal loss in grey and white matter pattern; focal hem-
orrhage and congestion; no thrombus formation; minimum edema, no cystic degeneration. (A) Focal hemorrhage, no

edema, necrosis, or distortion (H&E, x32). (B) Congestion and isolated cellular necrosis (H&E, x400). Level 1 damage accord-
ing to Ivan-Damjanov Criteria.

Figure-3. Histopathology findings of Group 3 (methylprednisolone): mild loss in grey and white matter pattern; wide-
spread hemorrhages and congestion; minimum edema, and cystic degeneration. (A) Focal hemorrhage and necrosis, sepa-

ration of grey and white matter, minimum necrosis (H&E, x32). (B) Congestion, and isolated cellular necrosis (H&E, x400).
Level 1-2 damage according to Ivan-Damjanov Criteria.
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Likewise, methylprednisolone also exerted a protec-
tive effect against the secondary damage process,
but the protective effect was lower than etofenamate.

The histological assessments showed the protec-
tive effects of etofenamate, but these findings could
not be replicated in electrophysiological evaluations.
Nevertheless, qualitative SEP and MEP findings re-
vealed that methylprednisolone was more effective
than etofenamate in the protection of the neuronal
functions, but this finding did not reach statistical sig-
nificance.

A substantial number of studies show the efficacy
of methylprednisolone in SCI. In many of these stud-
ies, favorable results were achieved in animal models
of SCl, especially when the medication was initiated
in early stages of the injury (11,32). The promising ef-
ficacy of methylprednisolone on SCl in experimental
models led to the development of NASCIS (National
Acute Spinal Cord Injury Study). Up to now three
large-scale clinical trials were conducted. In NASCIS-
I, high-dose and standard dose methylprednisolone
were compared, but no difference was found regard-
ing neurological improvement. NASCIS-Il empha-
sized the early administration of methylprednisolone
in the first eight hours after injury (6). Finally, NASCIS-
Ill recommended prolonged maintenance treatment
(48 hours) when the initial intervention is delayed af-
ter the first three hours (three to eight hours) (8).

In 2002, American Association of Neurological
Surgeons/Congress of Neurological Surgeons Joint
Section on Disorders of the Spine and Peripheral
Nerves published the first guidelines for the manage-
ment of acute SCI. Through the years, the guidelines
were revised and in 2013 the latest revised version
was published (36). The current guidelines comment
on the use of methylprednisolone extensively, and
report that the randomized controlled trials which
produced Class | data on the topic had many flaws in
design and interpretation of the results (5,7-8). As a
consequence, the previous Class | evidence data were
downgraded to Class lll in the recent guidelines. The
mainstay for this was explained as the results being
based on post-hoc analyses and statistical correc-
tions were not used in the methodology.

It is likely that the debate about the administra-
tion of methylprednisolone will continue. Meanwhile,
novel therapeutic agents are being evaluated in the
treatment of SCI. Some of them are Trilazad, uric acid,
melatonin, methylene blue, mexilitine, thiopental,
B-glucan, N-acetylcysteine, and erythropoietin (3-
4,14,19-22,24,30,40-41). All of these agents showed
beneficial results in SCI, mainly by exerting antioxi-
dant effects. In this study we have evaluated the ef-
ficacy of etofenamate on the SCI. This anti-inflamma-
tory agent inhibits the synthesis of prostoglandines,
release of bradykinin, histamine, and lisosomal en-
zymes, and the hyaluronidase activity. Favorable re-
sults were obtained in histopathological evaluations
in the etofenamate group in our study.

The early histopathological changes after SCI in-
clude widespread extravasation of erythrocytes and
neutrophils (41). The light microscopic assessments
reveal that bleeding was significantly lower in the
etofenamate group when compared with the control
and methylprednisolone groups. The continuum of
the histopathological changes includes deteriora-
tions in neuronal and supporting glial tissues (24), but
again, in the etofenamate group, we have observed
that the cystic degeneration and necrosis were lower.
These results showed the neuroprotective effects of
etofenamate in an experimental SCI model.

Our study had some limitations. First, we did not
perform a neurological examination. Second, our
histopathological findings did not correlate with the
electrophysiological findings. This discrepancy raises
the question of whether histopathology is related to
clinical outcomes or not. Also six hours of interven-
tion may not be enough for the effects of the drugs
administered. This may also explain the discrepancy
between histopathology and electrophysiology. Lon-
ger administrations of the drugs may provide more
beneficial outcomes.

Our findings regarding the beneficial effects of
etofenamate in SCl need further investigation by
randomized clinical trials, but preliminary results are
promising.
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BRUCELLAR AND TUBERCULOUS SPONDYLODISCITIS:
COMPARISON OF MAGNETIC RESONANCE IMAGING
FINDINGS

BRUSELLOZ VE TUBERKULOZ SPONDILODISKIT:
MANYETIK REZONAN BULGULARININ KARSILASTIRILMASI

Naciye KIS', Mahir KAPMAZ?,
Ali Haluk DUZKALIR3, Selcuk OZDOGAN?*

SUMMARY

Objective: The aim of this retrospective study was to
determine the magnetic resonance imaging (MRI) findings
and differences of patients with brucellar and tuberculous
spondylodiscitis.

Materials and methods: 13 patients with brucellar and 6
patients with tuberculous spondylodiscitis were included
in the study. Patients were diagnosed based on clinical
findings, laboratory tests and MRI findings. Vertebral corpus,
disc, paravertebral soft tissues and epidural distances were
evaluated in cases.

Results:Lumbar involvement was presentin all of the brucellar,
and majority of the tuberculous cases. Multifocal involvement,
paravertebral involvement and bone erosion was higher in
tuberculous cases.

Conclusions: MRI can be used in differentiating the cases with
tuberculous and brucellar cases by using musculoskeletal
findings which are seen together with spondylodiscitis.
Brucellosis and tuberculosis must be placed in differential
diagnosis of patients with musculoskeletal findings in
endemic regions.

Key words: Brucellosis, Tuberculousis, Spondylodiscitis,
Magnetic Resonance imaging

Level of evidence: Retrospective clinical study, Level IlI

INTRODUCTION:

Spondylodiscitis is the infection of the interverte-
bral disc and adjacent vertebral corpus. Spondylodis-
citis may be associated with pyogenic, tuberculosis or
brucellosis infections. Brucellosis and tuberculosis are
still endemic infections in our country. Brucellosis is a
multisystemic chronic granulomatous disease, which
caused by brucella type bacteria (5). Disease trans-
mission to humans is by non-pasteurized milk and

OZET

Amag: Bu retrospektif calismanin amaci bruselloz ve tiiberki-
loz spondilodiskit hastaliklarinin Manyetik rezonans Gorunti-
leme bulgularini karsilastirmaktir.

Materyal ve metod: 13 bruselloz ve 6 tiiberkiiloz spondilo-
diskitli hasta calismaya dahil edildi. Hastalar klinik bulgular,
laboratuar testleri ve MRI bulgulari ile degerlendirilmistir. TUm
olgularda vertebra korpus, disk, paravertebral yumusak doku-
lar ve epidural mesafeler degerlendirildi.

Sonuglar: Brusellozlu olgularin tamaminda, tiiberkiloz olgula-
rinin buylk cogunlugunda lomber bélgede tutulum mevcut-
tu. Multifokal tutulum, paravertebral tutulum ve kemik eroz-
yonu tuberkiloz olgularinda daha fazlaydi.

Cikarim: MRI, spondilodiskite eslik eden kas-iskelet tutulum
bulgulari sayesinde tiiberkiloz ve brusellozlu olgulari birbirin-
den ayirt etmekte kullanilabilir. Endemik bolgelerde bruselloz
ve tliberkiloz, kas-iskelet sistem bulgulari olan hastalarda ayi-
rici tanlya mutlaka eklenmelidir.

Anahtar kelimeler: Bruselloz, Tuberkiloz, Spondilodiskit,
Manyetik Rezonans Goriintiileme

Kanit Diizeyi: Geriye donuik klinik calisma, Diizey Il

dairy products, and less frequently by direct contact
with the infected animal (17).

Mycobacterium tuberculosis is one of the patho-
gens that cause most frequent and prevalent diseases
in humans. Percivall Pott first defined spinal tubercu-
losis in 1779, and itis seen in less than 1 % of all tuber-
culosis cases (11,15).

Diagnosis of a brucellar and tuberculous spondy-
lodiscitis is sometimes challenging. Delays in the di-
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agnosis may lead progression of neurological deficits
and spinal deformities. Imaging is essential both in
diagnosis and guiding surgery. In this study, we have
evaluated the contribution of magnetic resonance
imaging (MRI) to diagnosis and differentiation of the
cases with brucellar and tuberculous spndylodiscitis.

MATERIAL AND METHODS:

This retrospective study included 19 cases that
diagnosed with brucellar (13 cases) and tuberculous
(6 cases) spondylodiscitis according to clinical, labo-
ratory and MRI findings, between June 2012 and July
2013 in Bitlis State Hospital. Brucellar spondylodisci-
tis diagnosis was based on clinical and MRI findings,
and positive serologic tube agglutination test. Tuber-
culous spondylodiscitis diagnosis was based on clini-
cal and laboratory (PPD test) tests. In some cases with
tuberculosis, diagnosis was also supported by addi-
tional positive biopsy results.

MRI evaluations covered fat non-suppressed
sagittal T1-T2 weighted, fat non-suppressed axial
T2 weighted, and fat suppressed contrasted axial-
sagittal T1 weighted sequences, which gathered by
1.5 Tesla MRI (Philips, Intera). Vertebral corpuses, in-
tervertebral discs, and paraspinal structures were
evaluated for signal changes and pathological con-
trasts. Decreased signals in T1 weighted images, in-
creased signals in T2weighted images, and contrast
enhancement in the vertebral corpuses and discs
were regarded as typical findings for spondylodisci-
tis diagnosis. Additionally, some soft tissue fields that
exhibit peripheral marginal contrast enhancement in
epidural and paraspinal regions were regarded as ac-
companying abscess focuses.

Statistical Analyses:

SPSS 18 (IBM Inc., USA) was used for the analyses
in the study. Descriptive statistics were presented
with percentage, mean, and standard deviation.
Quantitative data were compared with independent
samples T test between two groups, when the nor-
mal distribution assumptions were met. Significance
in the results was evaluated as two-sided at the level
of p<0.05.

RESULTS:

MRI evaluated spine, paravertebral structures and
spinal canal involvement in detail in all cases. Study
included 13 cases with brucellar spondylodiscitis (5
female, 8 male, mean age 44.5+16.4) and 6 cases with
tuberculous spondylodiscitis (3 female, 3 male, mean
age 45.3116.6).

Involvements in intervertebral disc and adjacent
corpus fields were present in all cases. Moderate and/
or high signal intensities on T2 weighted images
were seen in vertebral corpuses intramedullary, and
in discs.

Signal intensities were significantly decreased in
T1 weighted images, and contrast enhancements in
various doses were observed according to the clinical
stage of the disease, after gadolinium contrast injec-
tion.

There was no significant difference between the
ages of the two groups. All cases had local clinical
symptoms. Involvements were most frequently seen
in L4-5 level in lumbar regions in brucellosis cases,
and in lower dorsal and lumbar regions at various lev-
els in cases with tuberculosis.

The evaluations regarding multifocal involve-
ment revealed that 23 % of brucellar cases and 50 %
of tuberculous cases had multifocal disease. The dif-
ference between groups was statistically significant
(p<0.05) and tuberculosis cases had higher levels of
multifocal involvement.

Bone erosion findings were present in all cases
with tuberculosis at different levels. Some patients
had decreased vertebral corpus heights, and kypho-
sis deformity was present in one patient with dorsal
involvement. Meanwhile, 5 of the cases with brucel-
losis had bone erosion.

Epidural extension assessments revealed that 4
brucellar (30 %) and 4 tuberculous (66 %) cases had
epidural abscess. Paravertebral soft tissue involve-
ment was present in 2 brucellar (15 %) and 3 tubercu-
lous (50 %) cases. Epidural abscess and paravertebral
involvement was significantly higher in cases with
tuberculosis. Additionally, one case with brucellar
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spondylodiscitis had simultaneous infective arthritis Psoas abscess, which is regarded as an advanced
findings in coxofemoral joint. This was particularly  paravertebral soft tissue involvement, was present in
important because of its osteoarticular localization, 3 cases (Figure-1,2).

which is a rare finding in cases with brucellosis.

Figure-1. A 53 year-old male patient with brucellar spondylodiscitis. a. Hyper-intense views due to involve-
ments on discs and end plateaus at L3-4 level in sagittal T2 weighted images, collapse in L4 vertebral corpus.
b. Hypo-intense view at this level in sagittal T1 weighted image. c. Contrast enhancement accordant with
spondylodiscitis, and peripherally contrasted epidural abscess formation extending to L4-5 level in sagittal
contrasted T1 weighted image.

Figure-2. A year-old female patient with tuberculous spondylodiscitis. a. Spondylitis in L4 vertebral corpus,

and hypo-intensity accordant with spondylodiscitis at S1-2 level in sagittal T1 weighted image. b. Abscess that
extends from right half of S1 vertebral corpus to pedicle and paravertebral area in coronal T2 weighted image;
infectious involvement extends to L5-S1 and S1-S2 discs and vertebral corpuses. c. Abscess formation that ex-
tends to paravertebral and epidural area in S1 vertebra level in axial contrasted T1 weighted image.
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DISCUSSION:

Brucellous spondylodiscitis is a rare occasion in
developed countries due to the eradication of bru-
cellosis from animals. But, brucellosis is still one of
the most frequent causes of vertebral osteomyelitis
in endemic regions (e.g. Mediterranean countries (9),
Central Europe (7), and Latin America (18)). Disease in
skeletal system is the most frequent type of involve-
ment, and most frequent forms of musculoskeletal in-
volvement are spondylitis/spondylodiskitis, arthritis,
bursitis, and tenosynovitis (16).

Tuberculosis is the bacterial infection that af-
fects millions of people globally each year. It still has
importance in all populations in developing coun-
tries, and in immunosuppressed patients, homeless

people, and increasing number of refugees in devel-
oped countries (20,22). Spinal tuberculosis consti-
tutes roughly 20 % of extrapulmonary tuberculosis.
Tuberculous spondylodiscitis may cause skip lesions
through anterior longitudinal ligament.

Diagnosing the osteoarticular involvements of
these diseases is sometimes challenging and treat-
ment may delay due to this (10). But, delays in diag-
nosis and inadequate treatment may lead to spinal
deformities or severe neurological complications (4).
Paravertebral soft tissue involvement and epidural
abscess may be added to clinical table in disease pro-
gression.

Tuberculous and brucellar spondylodiscitis may
be seen in all age groups. But majority of the research

Table-1. MRI findings of patients with brusellar spondylodiscitis (n=13)

Age Sex Vertebral level . Focal . Multifocal Bor.1e Epidural }?aravertebral

involvement | involvement erosion abscess involvement
13 M L3-4 and L4-5 + - - -
14 M L4-5 + - + .
43 M L4-5 + + - -
59 F L3-4 + - - -
44 F D12-L1 + - -
58 M L2-3 and L5-51 + + -
48 M L4-5 + - - -
59 F L4-5 and hip arthritis + - - -
30 F L4-5 + - - -
40 F L5-S1 + - - -
58 M L1-2 + - - -
60 M L5-51 + +
53 M L3-4 + +

Table-2. MRI findings patients with tuberculous spondylodiscitis (n=6)

Aee sex Vertebralevel | 0 e | imvolvemnt | erosion | sbscess | imovement
17 F LS_?;’O iz-yzli:irs‘d L4 + + + +
53 F L4-5 + + - -
38 M D10-11 + + + +
43 M D11-12 and L1-2 + + + -
63 F L3-4 + + - -
58 M L4-5 and L5-S1 + + + +
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reported that tuberculous spondylodiscitis is seen
in middle-aged adults, and brucellar spondylodisci-
tis affects people with advanced-decade ages (19).
There was no difference between the ages of our pa-
tient groups. This may be related with the lower num-
ber of our cases when compared with the studies in
the literature. This parameter may be evaluated more
accurately in more crowded case groups.

Disease involvement generally affects the lumbar
part of the spine in brucellous spondylodiscitis cas-
es. Tuberculosis generally affects midthoracic-upper
lumbar regions (3). We found no difference regarding
this diference, but this may also be related with our
narrow sample size. But, one case with tuberculosis
had kyphosis deformity in dorsal region, which is spe-
cific to this disease.

Paravertebral abscess related with brucellosis
is either a less developing, or well-limited situation.
Literature data about brucellosis cases generally
suggest paravertebral abscess develops at low rates
(6,12). Epidural abscess formations may be together
with spondylodiscitis and may cause radix pressure
related clinical view (13). But, both paravertebral and
the epidural abscess formations are more frequent
in tuberculous cases. Presence of epidural abscess
in consecutive vertebras and presence of wide para-
vertebral abscess are frequently seen in tuberculosis
(2,14). These findings are also more frequent in our
cases in accordance with the literature data.

Osteofits formations, namely Parrot beak, may
develop in early periods of brucellosis cases, due to
bone erosion and following bone healing in vertebral
upper end plate (8). Erosion is more focal. But, in tu-
berculosis cases, erosion is more prevalent and Gib-
bud deformity may develop due to vertebral collapse

(3). In our study, all of the tuberculosis cases, and 38%
of the brucellous cases had bone erosion.

Spinal radiographies and computerized tomogra-
phy may provide limited information for disease in-
volvement. Nonetheless, MRl is the most useful imag-
ing modality in the diagnosis and follow-up of the dis-
ease (1,13,23). Contrasted T1A images are important
for showing the contrast enhancement in disc and
vertebra end plateaus in the early periods of disease
(23). MRl is also an outstanding method for allowing
multiplan imaging. Sagittal, and coronal assessments,
which can be added in a necessity, provide valuable
contribution to diagnosis, particularly in the evalua-
tion of multifocal skip lesions of tuberculous spondy-
lodiscitis (24). Since our study is a retrospective one,
and lack of fat suppressed T2 weighted images, which
are not routinely taken during spinal evaluations in
our clinic, the assessments in this sequence could not
be performed. But, especially in early periods of the
disease, it would show the edema in bone and soft
tissues better than fat non-suppressed T2 weighted
images, and it should be included in the protocols for
patients whom cannot take contrast agents.

As a conclusion; MRI, which is a non-invasive and
highly sensitive imaging modality, should be the
first choice in early diagnosis of spondylodiscitis.
Multifocal involvement, wide paravertebral-epidural
abscess, and significant bone destruction should be
informative of tuberculous spondylodiscitis; whereas,
more focal involvement, well-limited paravertebral
involvements, and focal bone destruction may be in-
dicative of brucellous spondylodisicitis. Nevertheless,
exact diagnosis should be based on correlations of
clinical and laboratory findings with radiological find-
ings, and also additional histopathological verifica-

tion in some patients.
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MEASUREMENT OF LUMBAR INTERVERTEBRAL
DISC HEIGHTS BY COMPUTED TOMOGRAPHY:
MORPHOMETRIC STUDY

LOMBER DISK ARALIKLARIN YUKSEKLIKLERININ BILGISAYARLI TOMOGRAFI ILE OLCUMU:
MORFOMETRIK CALISMA

Selcuk OZDOGAN', Yusuf Emrah GERGIN',
Ali Haluk DUZKALIR?, Nail DEMIREL?, Murat KOKEN*

SUMMARY

Purpose: We aimed to obtain data from computed
tomography of healthy human lumbar intervertebral disc
heights.

Materials and Method: We inspected 50 female and 50
male between the ages of 18 and 60 who have admitted to
emergency room for minor traumas. Data collected from files
of the patients who did not have any history of operations or
disease for the lumbar spine rethrospectively.

Results: This study included a total of 100 patients, of whom
50 were female (50 %) and 50 were male (50 %). Mean age was
44.84 + 9.9 years for males, and 45.1 + 10.7 for females. There
was no statistically significant difference between males and
females of age (p=0.950). Intervertebral disc heights between
L1 and L2 vertebrae were 9.46 + 0.86 mm in males, and 9.81
+ 0.95 mm in females. The L1-L2 intervertebral disc heights
were were significantly higher in females (p=0.006). The L2-L3
intervertebral disc heights were 9.68 + 0.9 mm, and 9.42 + 0.68
mm in males and females, respectively, which were statistically
similar (p=0.072). L3-L4, L4-L5, and L5-S1 intervertebral disc
heights were significantly higher in males, when compared to
females.

Conclusions: This study has been conducted to evaluate
lumbar disc heights with morphometric measurements by
using computed tomography to support anatomic knowledge
for safe surgery performed to intervertebral disc space.

Key words: Lumbar intervertebral disc height, lumbar
vertebra morphology, computed tomography measurement

Level of evidence: Retrospective clinical study, Level IlI

OZET

Amag: Calismanin amaci saglkl insan lomber vertebral disk
araliklarinin bilgisayarli tomografi ile 6lcimiint yapmaktir.
Materyal ve metod: Acil servise mindr travmalar nedeni ile bas-
vuran ve hikayelerinde lomber bolgeden hastalik veya operas-
yon bulunmayan 18 ve 60 yas arasi 50 bayan ve 50 erkek hasta
retrospektif olarak incelendi.

Sonuglar: Calismada 50 bayan (% 50) ve 50 erkek (% 50) top-
lam 100 hasta incelendi. Ortalama yas erkeklerde 44.84 + 9.9
ve bayanlarda 45.1 = 10.7 olarak hesaplandi. Cinsiyetler ara-
sinda yas bakimindan istatistiksel anlamli fark yoktu(p=0.950).
Erkeklerde L1-2 mesafesi disk araligi yuksekligi ortalama 9.46
+ 0.86 mm, bayanlarda 9.81 + 0.95 mm olarak bulundu ve
bayanlarda bu aralik istatistiksel anlamli olarak daha buyuk
hesaplandi(p=0.006). L2-3 disk araligi erkeklerde ortalama
9.68 + 0.9 mm, bayanlarda 9.42 + 0.68 mm olarak hesaplanmis
ve istatistiksel fark bulunamamistir. L3-4, L4-5 ve L5-S1 disk
mesafeleri erkeklerde bayanlarla karsilastirildiginda daha yuik-
sek olarak bulunmustur.

Cikarim: Bu calismada lomber disk araliklar yikseklikleri mor-
fometrik olarak bilgisayarli tomografi ile hesaplanmaya calisil-
mis ve disk araliklarina yapilan ameliyatlarin daha gtivenli ya-
pilabilmesi icin anatomik bilgi destegdi saglanmaya calisiimistir.

Anahtar kelimeler: Lomber vertebral disk aralik ytikseklikleri,
lomber vertebra morfolojisi, bilgisayarli tomografi ile 6lcim
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INTRODUCTION:

Lumbar degenerative disc disease is the most
common cause of low back pain. The exact mecha-
nism of the degenerative process is defined as multi-
factorial, irreversible and associated with a mechani-
cal dysfunction (1). Progressive disc degeneration will
result in a loss of the intervertebral disc space height
which depends on the degree of disc degeneration,
and it has been shown to have a significant influence
on the biomechanics and kinematics of a lumbar mo-
tion segment (5).

The use of new technology in the treatment of
degenerative disc diseases is updating rapidly. It has
been developing in combination with various tech-
niques for spinal stabilization like minimally invasive
and instrumental approaches for the treatment of
adult degenerative disc disease, stenosis, and defor-
mity of the lumbar spine. Posterior approach to the
lumbar disc spaces for posterolateral fusion scan has
been technically challenging, frequently requiring
the use of an approach surgery for adequate expo-
sure. For successful surgery and suitable instrumen-
tal design, well anatomical knowledge of the lumbar
vertebra is also needed.

In the present study, we aimed to obtain data from
computed tomography of healthy human lumbar in-
tervertebral disc heights. In this context, interverte-
bral disc heights were evaluated for each lumbar seg-
ment for safe surgical intervention by the posterior
fixation approach for total disc replacement, proth-
esis, fusion cages, lumbar discectomy and stenosis.

MATERIALS AND METHOD:

We inspected 50 female and 50 male between the
ages of 18 and 60 who have admitted to emergency
room for minor traumas. Data collected from files of
the patients who did not have any history of opera-
tions or disease for the lumbar spine rethrospectively.

Measurement of lumbar intervertebral disc
heights were made from computed tomography
midline sagittal images. Anterior, center and posteri-
or lumbar intervertebral disc heights were measured
and mean values calculated for each level.

Descriptive data were presented by using mean
and standard deviation. Mann-Whitney U test was
used for comparisons between the independent
groups of the study, and statistical significance was
evaluated according to a two-sided Type-I error lev-
el of 5 %. Statistical Package for the Social Sciences
(SPSS) 21 software (IBM Corp. in Armonk, NY) was

used for all statistical analyses of this research.

RESULTS:

This study included a total of 100 patients, of
whom 50 were female (50 %) and 50 were male (50
%). Mean age was 44.84 + 9.9 years for males, and
45.1 + 10.7 for females. There was no statistically sig-
nificant difference between males and females of age
(p=0.950).

Intervertebral disc heights between L1 and L2 ver-
tebrae were 9.46+0.86 mm in males, and 9.81 + 0.95
mm in females. The L1-L2 intervertebral disc heights
were were significantly higher in females (p=0.006).

The L2-L3 intervertebral disc heights were 9.68 +

Male Female
MeanxSD Mean=SD P
AGE 44.84+9.9 45.1+£10.65 0.950
L1-L2 9.46+0.86 9.81+0.95 0.006
L2-13 9.68+0.9 9.42+0.68 0.072
L3-L4 10.04+0.76 8.53+0.76 <0.001
L4-L5 10.38+0.72 9.69+0.79 <0.001
L5-S1 11+£1 9.84+0.68 <0.001

Table-1. Mean and p values of age, sex and intervertebral disc heights.
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0.9 mm, and 9.42 +0.68 mm in males and females, re-
spectively, which were statistically similar (p=0.072).

However, L3-L4, L4-L5, and L5-S1 intervertebral
disc heights were significantly higher in males, when
compared to females. These values and comparisons
between groups are presented in Table-1, which re-
veals a statistical significance of p<0.001 in all com-
parisons.

DISCUSSION:

Radiological examinations of the morphologic
characteristics of lumbar intervertebral discs, such as
height and volume, have been used extensively for
biomechanical studies and clinical investigations of
the human spine (6,11). Lumbar vertebra anatomy
is characterized by wide individual variations as re-
ported in the literature (12,13,16). Height and volume
of the intervertebral disc influences the load-carrying
capacity of the spinal column. Besides, morphologic
abnormalities such as intervertebral disc space nar-
rowing and thinning have been associated with acute
or chronic disabilities of the lumbar spine (2).

Lumbar degenerative disc disease is one of the
major causes of chronic low-back pain with lumbar
segmental instability. Surgery must be suggested
when conservative treatments fails. In addition to
diagnostic tests or interventional studies, morpho-
metric studies have the potential to help surgical
planning and facilitate the design of intervertebral

prosthesis and fusion materials (3,17). Artificial total
disc replacement as an alternative to spinal fusion
has been increasingly applied for the treatment of
degenerative disc disease (9,14). It is suggested that
the patient’s normal intervertebral segment motion
might be restored and maintained while the adjacent
level was prevented from non-physiologic loading
and thus the pain was relieved (4,15,18).

There are various researches and measurement
techniques for intervertebral disc morphology. For
example Neubert et al suggested a computerized
method for the measurement of intervertebral disc
heights using Laplace equation and volume using
sagittal areas from 2D MR scans of the lumbar spine
(10). They compared results with the measurements
obtained by manual digitization, and observed
strong reliability for both manual and semi-automat-
ed methods. Kim et al reported that disc height index
and sagittal range of motion showed a significant
correlation with the incidence of recurrent lumbar
disc herniation, suggesting that preoperative biome-
chanical conditions of the spine can be an important
pathogenic factor in the site of lumbar disc surgery
(8). This study has been conducted to evaluate lum-
bar disc heights with morphometric measurements
by using computed tomography to support anatom-
ic knowledge for safe surgery performed to interver-
tebral disc space.
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MULTIETIOLOGICAL SYNDROME: LOW BACK PAIN
SOME ASPECTS OF PATHOGENESIS AND TREATMENT

MULTIETIYOLOJiJ SENDROM: BEL AGRISI
CESITLI PATOLOJILER VE TEDAVI

Yashar Raftaroglu JALILOV', Togrul Yasharoglu JALILOV?,
Elckan Mubarizoglu CHALABIYEV?

SUMMARY

The study presents data of hospital examination and treatment
of 405 patients suffering from acute low back pain; in 247 of
them have been revealed changes in bone mineral density of
the vertebrae the type of osteopenia and osteoporosis. The
majority of patients had bulging disc detected during MRI and
CT examinations. 340 people have been managed to eliminate
pain using conservative orthopedic treatment. Due to the
inefficiency of the conservative-orthopedic treatment in 65
patients performed the surgery operations. It was noted the
situations requiring different solutions:

- Mono-lateral pain with a large protrusion of one disc and
minor protrusions of adjacent discs:

- Bilateral pain caused by large protrusions of 2 adjacent discs
and instability or major segments of the protrusion of the 1st
disc and moderate protrusion of adjacent disc involved in the
creation of the clinical picture of bilateral pain.

In each of these situations, was performed intervention to
ensure the ventral and dorsal decompression of spinal canal
elements and the elimination of spinal instability.

Back pain is a multi-factorial phenomenon, and therefore the
detection at MRI, CT studies of disc prolapse should not serve
as a basis for making a hasty decision for surgical treatment.
In most cases, conservative orthopedic treatment has a
positive effect. In this case, the basis of the treatment should
be made using of orthopedic aids in case of the prolonged
immobilization and unloading of the spine, as well as measures
to normalize bone mineral density. Surgical treatment should
be undertaken only after failure of orthopedic treatment,
followed by a continuation of conservative measures to
normalize the mineral density of bone structures.

Keywords: multi-etiological lumbar pain, abnormalities of
the lumbosacral area, osteopenia, osteoporosis, orthopedic
treatment, surgical treatment.

Level of evidence: Retrospective clinical study, Level lll

OZET

Bu calismada akut bel agrisi olan 405 hastanin klinik
muayene ve tedavi sonuglari sunulmustur; bu hastalarin
275'inde kemik mineral dansite olcimlerinde osteopeni
ve osteoporoz saptanmistir. Hastalarin buytk kisminda
disk fitiklasmasini incelemek tzere MR ve BT incelemeler
kullanilmistir. 340 hastada konservatif tedavi uygulanmis,
geri kalan konservatif tedavi yetersiz kalan 65 hastada
cerrahi girisimler uygulanmislardir. Hastalarda farkli ¢coztimler
gerektiren durumlar saptanmistir. Bunlar: 1) Tek tarafli
agriya sahip tek diskin genis protriizyonu ve komsu dikste
hafif minor protriizyon hastalar ve 2) Cift tarafli agriya sahip
biribirine komsu iki diskte genis fitiklasma ve instabilite veya
komsu diskteki orta duizey fitiklasmanin karsi taraf basisindan
sorumlu oldugu hastalar. Bu hastalarda anterior veya posterior
dekompresyon ve spinal instabilitenin ortadan kaldiriimasi
amaci ile cerrahi girisim uygulanmistir.

Bel agrisi cok sebepli bir fenomen olup cerrahi tedaviye
yonlenmede CT ve MR tek basina yardimci olmamaktadir.
Codu vakada konservatif tedavi hastanin yakinmalarinin
gecirilmesinde olumlu etkide bulunmaktadir. Diger taraftan
konservatif tedavi ve istirahat kemik dansitesindeki diismeleri
dizeltmektedir. Cerrahi tedavi sadece medikal tedavi
yetmezliginde, kemik nineral dansitesinde diizelme olana dek
uygulanan medikal tedaviyi takiben uygulanmalidir.

Anahtar Kelimeler: Multi etiolojiklomber agri, lumbosakral
bolge anomalileri, osteopeni, osteoporoz, ortopedik tedavi ve
cerrahi tedavi.
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INTRODUCTION:

Most people of the world, at least several times
in their lives complain of the low back pain and 1.3
% of them undergo relative surgical treatment (1-2).
Causes of the low back pain are different — multi-eti-
ology syndrome. There have been defined three cat-
egory of the back pain in modern medicine (3):

1. Specific, potential severe diseases of spine, spi-
nal cord and visceral organs with irradiation of pain
to spine.

2. Sciatic syndrome (Ischialgiya).
3. Non-differentiated pain in the low back.

However, in recent decades there are o lot of data
in clinical practice, which allow to joint 2 or 3 catego-
ries in one “non-specific” group due to similar clinical
manifestation and etiology factors. This issue was
one of the main questions, discussed in VIII Interdis-
ciplinary World Congress of back and pelvic pain on
27-31th October, 2013 in Dubai (15). We also prefer
to highlight two group of back pain - specific and
non-specific. Because of changes in mineral density
of the spine bones in majority of the last one are met
degenerative osteochondrosis, deformed spondilo-
sis, spondylolistesis and hormonal spondylopathy
(11-12).

Back pain problems also are actual in Azerbaijan.
Problems of the differential diagnosis, and complex
orthopedic treatment and surgical treatment stud-
ies of the patients with back pain are organized and
performed in the Orthopedics clinic for older by Sci-
entific-Research Institute of Traumatology and Ortho-
pedics - SRITO AR (Research manager Doctor of Medi-
cal Science Y. R Jalilov). During recent decades we
observed significant increase a number of the patient
with lumbodynia and radicular type of pain in older
and elderly people, who had osteoporosis different
etiology. In addition, in younger people with pathol-
ogy of discs and instability vertebral segment was of-
ten diagnosed mineral density of the bones type of
osteopenia and osteoporosis. Therefore, it is impor-
tant tactically find out which of the etiopathogenetic
factors have priority in pain syndrome. Our studies of
many years based on ambulatory and stationary ob-
servations of the several thousand patients showed
that in the majority of the cases low back pain is not
only multi-etiologic, but multi-pathogenic. Several
factors take part in occurrence of pain, each of them
has been find out and considered in the treatment
process during examination. For example, if the pa-
tient has a prolapse of the disc and mineral density
changes of the bones, which create instability of the
segments in most cases, so treatment should be di-
rected for elimination of components developed
pathology condition of the vertebrae. If consider to
eliminate only of the prolapsed, and don't liquidate
the osteoporosis and instabilities, so we can't reach a
stable recover of the patient.

In recent several decade surgical interventions on
herniation of a disc increased o lot, specially, among
neuro-surgeons. It is suggested different types of the
operations, noted a big intention to economic avail-
abilities and earlier activation of the patients (5,13).
It seems that a part of the authors see all problems
in presence of the ballooning-out any discs, which
compress spinal radices and if to eliminate it, so a
person can return to previous life without any re-
strictions through several weeks. However, the life
shows that such simplified approach is wrong and in
most cases low back pain doesn't step back so eas-
ily. EV.Spangfort (2) analyzed results of the surgical
treatment of 2504 patients after exploration of the
discs and detected in nearest post-operation time 30
% of the patients noted low back pain again (failed
back surgery syndrome).

Data of the many authorizes and our observations
of many years show in most casis of spine osteochon-
drosis damages take a place in several segments si-
multaneously. Analyzes many of our MRT studies
confirm opinions about different degree of the dam-
age adjacent segments in poli-segmental osteochon-
drosis. Well-known conceptions about pathological
changes in the vertebral segments in case of the
osteochondrosis (A..Osna 1973; Kirkaldy-Willis W.H.,
Farfan H.F.,, 1982; White A.A., Panjabi M.M.,1990), ex-
plain more or less surely pathogenesis of the pain
syndrome and other their clinical appearances in
mono-segmental process. But many and different
degree of damage of the adjacent segments in poly-
segmental osteochondrosis create a lot of questions,
which answers to them have not find yet:

1. What is the reason of the poli-segmental type
damage of the adjacent vertebral segments of the
spine?

2. What is the mechanism of the pain syndrome
in case of the poly-segmental osteochondrosis?

3. Whatisright tactics of the treatment in case of
poly-segmental type damage of the spine in osteo-
chondrosis?

The goal of the study is analyze the main cause
occurrence low back pain considering data of clinical-
neurological examinations and investigations, and
results of the conservative and surgical treatment of
the patients in department for adults of SRITO AR.

MATERIALS AND METHODS:

In this study is presented information about in-
patient examination and treatment of 405 patients
suffering from severe low back pain (Table-1).

340 people of them received conservative-ortho-
pedic treatment and 65 surgical. It was used X2 tetra-
choric criteria by Pirson for statistical analyze of the
obtained results (12).

Consider the gender (264 men and 141 women),
age and using method of the treatment we separated
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Table-1. Placement of the patients by age and methods of treatment.

Age of the patients
Number of the patients due to
methods of treatment
18-30 age 31-50 age >50age Total
Surgical treatment 18 (4.4%) 32 (7.9%) 15 (3.7%) 65 (16.0%)
Conservative-orthopedic treatment 89 (22.0) 148 (36.5%) 103 (25.4%) 340 (84.0)
Total 107 180 118 405
(26.4%) (44.4%) (29.1%) (100%)

405 patients. As shown in the table most of the pa-
tients were at the capable of working age, 31-50 age
(180 people - 44,44 %). 107 people were at the age of
less than 30 (26,43%) and 118 people older than 51
age (29,13 %).

In order to diagnose precisely of the diseases is
performed radiography of spine to all applied pa-
tients, specially, in recent years with digital radio-
graphic devices which give possibilities to detect too
deeply structural changes vertebrae, also MRT, CT,
clinical-neurological examinations, also DEXA- and
sono-densytometric examinations.

MR examinations detected in majority of the
patients ballooning-out of the discs L3-4, L4-5 and
L5-S1. Ballooning-out size of the discs in radiogra-
phy films on MRT examinations showed that most
of them have a sagittal diameter of 5-12mm. At the
same time, in 186 patients were detected ballooning-
out (3-7mm) and damage of the adjacent vertebrae
discs poly-segmental type. In most cases of the poly-
segmental process occurred damage of 2-3 discs, but
sometimes it was observed damage of 4 discs differ-
ent degree.

Roentgen-densitometer is performed by «HO-
LOGIC.QDR 4500-A" device. DEXA- densitometer of
the spine was performed to 328 and 405 examined
and treated patients in a hospital. 60 of patient was

performed roentgen-densitometer of the spine and
hip joint, also sono-densitometer of the calcaneal
bones.

Except mentioned stationary patients DEXA-den-
sitometer was performed to 635 ambulatory patients,
with expressed pain kind of lumbodynia and lumbar
ischialgia. At the present time, as known, DEXA- den-
sitometer consider the more precisely method (gold
method) of the bone mineral density identification
among all known methods.

RESULTS:

It allows differentiate bone mineral density (BMD-
bone mineral density) and estimate it in T-score.
T-value criteria between 1,0 to 2,5 estimate as an
osteopenia, and from 2,5 and less as osteoporosis.
Table-2 shows the results of the densitometer.

There were 328 patients: 197 menand 131 women.
Bone mineral density of 81 patients may be estimated
as normal, 69 men and only 12 women. There were no
men at all in the T-criteria group less 3,5 BoobLye, but
only. Among the patient with osteopenia prevailed
men (94 men and 47 women), but with osteoporo-
sis women (34 men and 51 women). As shown by
above data in the most patients (247 people) along
with ballooning-out of the discs noted changes bone
mineral density — osteopenia and osteoporosis. In

Table-2. Placement of the patients by age and the results of the DEXA-densitometer.

Results of the roentgen-densitometer by T-score
Age of the patients
+1:-1 -1:-2,5 -2,5-3,5 -35u< TOTAL
20-30 age 31 26 12 3 72
9 43,1+£5,8% 36,1+5,7% 16,7+4,4% 4,2+2,4% (22,0+2,3%)
31-50 age 31 72 43 8 154
9 20,1+3,2% 46,8+4,0% 27,9+3,6% 5,2+1,8% (47,0+2,8%)
51-60 age and more 9 43 30 10 102
9 18,6+3,9% 42,2+4,9% 29,4+4,5% 9,8+2,9% (31,1£2,6%)
TOTAL 81 141 85 21 328
(24,7+2,4%) (43,0+2,7%) (25,9+2,4%) (6,4%1,4%) (100%)

Note: Poly-choric value by Pirson related between age and results of the densitometer: x2=19,82; p < 0,01. As
shown from the table, by increasing of the age the bone mineral density is reducing reliably, which leads to

reducing of T-score value.
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this studies were identified not only average data
mineral density low back region of the spine, but also
explicit data for each vertebra (L1-L4). These findings
demonstrate, that more extend changes on mineral
density were observed in low back vertebrae (often in
L4). Most of patients with poly-segmental character
of the damage of spine, in this case, is often found
out T-value criteriawithin 1,5 - 2,8. It would be noted
another fact, which say patients with reduced bone
mineral density of the vertebrae during taking medi-
cal history - this is combination of the irradiated pain
to the lower limbs (radicular pain) with pain occurred
in spine in case of rotating the body in horizontal
position (instability of the vertebral segments). In
our opinion and by some researchers these cases, as
called “hormonal spondylopathy’, lead to the distur-
bance of anatomical correlation between nerve roots
and bone formation , which results to instability of
the segments in consequence of reducing of the vol-
ume of the vertebral body and a laxity ligamentous
apparatus.

In his studies on contrast myelography hernia
ballooning-out of the intervertebral discs Y.R.Jalilov
(1987), one of the leaders in this direction, showed
the informativeness of the roentgenometer mea-
surement of the spine canal width in diagnosis this
disease (7). In recent years for the purpose of mea-
surement of the spine canal width on the medium
damaged level of intervertebral discs (D1 value)
and medium of the upper vertebral body (D2 value)
we perform roentgenometer in MRT films. The ratio
of D1 value to D2 gives mathematical index Id (D1/
D2=Id) — width of the canal on the degenerated disc
level, which ideally should correspond to number 1.
The less obtained number, the bigger degree narrow
spine canal protruded by the degenerated disc.

Analysis performed by us examining more than
two thousand patients in ambulatory condition and
spondylogram of 405 patients in stationary condition
showed significant number of the patients with low
back pain on the lumbosacral segments have also
congenital anomalies. So, from 405 patients exam-
ined in stationary condition revealed anomalies of
the low back vertebrae in 253 cases (62,46 %). These
anomalies is result static-dynamic disturbance of the
vertebral biomechanics in low back vertebral and
lumbosacral segments of the spine and this create
the condition for occurrence degenerative process in
intervertebral discs.Among them it may be point out
sacralization, tropism of the articular process, lum-
barization, “spina bifida’, diminution of the lumbosa-
cral corner —"acutum sacrum”and etc. (7).

In 340 of 405 patients the pain syndrome was pos-
sible to terminate performing complex conservative-
orthopedic treatment. Because of continuation of the
pain syndrome surgical intervention was performed
in 65 patients. Consider the decision about operative
intervention we take into account all examinations,
but the first place neurological and clinical picture
of the diseases, which give the possibility to precise
all the pathogenic components of the occurring
pain syndrome in the operated patient. Depend on
the clinical, neurological and investigated data we
defined following situations, which require different
decisions:

1. The clinical-neurological examination reveals
mono-lateral pain syndrome. MRT examination finds
out prolapse of the one disc narrowing space of the
spine canal on the one side (id = since 0,44 to 0,55),
and compressing root and other elements of the du-
ral sack. MRT examination finds out less sufficient bal-
looning-out in adjacent segments (id = since 0,75 to

Figure-1. MR and X-ray pictures of the patient A.Y. with prolapsed two discs: @) MRT films of the low back region before the

operation; b) X-ray picture low back region after the operation of implantation in side projection; ¢) X-ray picture low back

region after the operation of implantation in direct projection.
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Figure-2. MR and X-ray pictures of the patient M.H. (38 years old) with prolapsed two discs:- a) MRT films of the low back
region before the operation; b) X-ray picture low back region after the operation of implantation in side projection; ¢) X-ray
picture low back region after the operation of implantation in direct projection.

0,86), which don't leading to disco-radiculitic conflict.
In patients with given situation was performed: -ap-
proaching (dorsal decompression) for revision of spi-
nal canal and exploration of disc (ventral decompres-
sion) extended inter-laminectomy (with economical
margin resection of the part of upper vertebral arch),
segmental arthrodes junctura zygapophysealis. This
situation detected in 38 patients.

2. Bilateral pain syndrome with ballooning-out
of two adjacent discs (id=0,44-0,55) compressing
of appropriate roots in different sides with occur-
rence of instabilities of the segments. In these cases
it is performed extended inter-laminectomy on two
level in appropriate sides, exploration of the discs (13
patients). If on the level of adjacent segment there
is a ballooning-out (id=0,55-0,60), which takes part
in creating clinical picture of the bilateral pain syn-
drome, we perform inter-laminectomy, revision of
the roots in order to decompress them and release
from adhesions (14 patients). The operation was
completed with segmental artrodes on two level and
fixation modified construction by Jalilov. This is very
impotent to liquidate more totally of the instability
and its prophylactics in the future. (Figures-1 and 2).

DISCUSSION:

In case of degenerative damage of the discs com-
pression in the severe period characterizes with irri-
tative reactions as shooting pain, also as change of
feeling in appropriate dermatoms. Irritative process
appear in fail of blood microcirculation in nervous
root, phlebolytis, edema and fibrosis of connective
tissue. In occurrence of pain irritation of the receptors
of the posterior longitudinal ligaments and instability
take partin case of pathologic rotation movements in
spine segment (11-12).

Comparing the results of MRT, densitometer,
radiography of spine and clinical-neurological it is
possible express the opinion, in the most cases in
mechanism of the manifesting of pain in our patients
the significant role plays changes of the bone mineral
density, which results in increasing the physical load
to discs and the disturbance of anatomical correla-
tion between nerve roots and bone formation. It is
possible, that this is one of the main cause following
occurrence instabilities of the segments due to re-
ducing vertebral body volume and a laxity ligamen-
tous apparatus. Observed by us in part of the patients
with reduced a spine mineral density a calcification
of the cartilaginous and connective structure in spine
segments is a respond compensator reaction of the
organism, directed for the stabilization of the spine.

Results of our studies and other authors (6-7,11)
show that in occurrence of low back pain syndrome
degenerative spondylo-arthrosis plays an important
role. Performed the modern MRT, CT and digital spon-
dylographic examinations give possibilities for more
detailed research by the computer and therefore, we
have chance to detect radiographic details, which
could not see before. During performance such stud-
ies in some patients except pathology of the discs
also was established signs of degeneration of the
cartilaginous surfaces in the intervertebral junctions
- junctura zugapophysealis of the segments L4-5 and
L5-S1, changes composed of subchondral osteoscle-
rosis and ossification of the para-articular tissues. In
some patients with spondylo-arthritis during the ex-
acerbation low back pain some time was noted pain
of ischialgia type, however, later this pain syndrome
was released by conservative methods of treatment,
particularly, by blocking with local steroids. We and
other authors explain this with anatomical correla-
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tion between the indicated joints and spinal roots.
It seems, the spinal roots expose to the affect para-
articular inflammation and edema, as they pass near
with this joints (12).

Ballooning-out the discs observed during MRT
and CT examinations have not been indicated for
compulsory surgical operation yet. Our perennial ex-
perience shows for a part of majority of the patients
it is necessary to implement conservative-orthopedic
treatment till surgical intervention. We implement
this treatment in condition with possible elimina-
tion physical loading affected to the discs. For this
reasons the patients are appointed bed rest with a
traction load of 10-14 kg. However, a traction with
a heavy burden often results to the negative effect
and should be implemented with individually and
caution. During the conservative treatment we use
corsets. The corsets are made by the specialists for
each patient individually. We use the combination
of the different analgesics, for the maximum reduc-
ing of pain syndrome during the treatment complex.
In severe period of the disease we use “para-articu-
lar” local steroid blockers. In case of densitometer
diagnosis of the osteoporosis we use alendronats,
bisphosphonats and other preparations from this
line in combination with the the treatment dose of
calcium and vitamin D. In most cases by the imple-
mented measures it was reached the elimination of
pain syndrome. Latter the patients take ambulatory
treatment during several weeks till complete restore
of the working ability (Figure-3).

The degeneration process leads to the damage
of the inter-vertebral disc and loss its main fixation
function in case of the osteochondrosis, which results
to fail of the supporting and moving functions of the
spine segment. In addition, the prolapsed disc leads
to ventral narrowing space of the spinal canal. Over

a long period of time (usually it is so, rarely any pa-
tient in primary symptoms is operated) organism as a
respond reaction to these disturbances answers with
hypertrophy, hypermineralization (ossification) of the
capsular-ligamentous apparatus of the segment for
counteraction to the pathology movement in it. Con-
tinuation of the unhealthy condition leads to edema
and subsequent some induration of the peridural fat-
ty tissue. Thereby, in the results of chronic duration of
the process to the ventral compression (from the side
of prolapsed disc) elements of the spine canal joint
and occur dorsal side compression. Data of many au-
thors and our observations show that in many cases
damage of the discs in osteochondrosis has poly-
segmental character, by other words, process extend-
snot to one, but to several prolapsed discs. The surgi-
cal intervention should consider all these pathology
changes in spine and eliminate them finally. By such
way, surgical intervention in cases of the damage of
the discs has to provide followings:

- provide whole dorsal (economical, but the suf-
ficient access for the comprehensive revisoin) and
ventral (exploration) decompression roots and other
elements of spinal canal;

- don't exacerbate existing damage of the sup-
porting and moving functions in case of instability of
the segment, restore them in corpore (fixation-stabi-
lization of the segment);

-in case of the poly-segmental damage to provide
dorsal and ventral decompression of more damaged
and taking part in the formation of pain syndrome
segments.

In addition, in elimination of the hernia we don't
implement curettage of the disc cavity, because we
consider it is dangerous and don't correspond to the
goals of the operation manipulation. We could not
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Figure-3. The patient Q.N. 55 years: a) MR examination, hernia of the L5-S1 discs 7 mm.; b) DEXA-densitometer of spine -

osteopenia (T -1,0).
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find in the available literature a theme, where it was
convincing confirmed the possibility of strengthen-
ing fibrosis formation process of the disc after curet-
tage. This opinion was held by the vertebrelogists
taking part in 14" EFFORT IN Istanbul, showing the
multiple complications of the curettage of the disc

(4).

As shown above for the prophylaxis and treat-
ment of the instability we use modificated by
Jalilov Y.R. construction of Kazmin-Jalilov (RU Patent
1326161, 1987) (1,3,9). The modificated construction
as opposed to its prototype has the less dimension
and accounted for fixation one or two vertebral seg-
ments, which have instabilities.

According the works of Movshovich I.A. and Sho-
temor Sh. Sh. (1979) there was demonstrated that the
instability of the vertebrae characterized appearing
in its segments, mainly, pathological rotation move-
ments. From this position, for liquidation or prophy-
laxis these movements, in our opinion, in majority of
cases there is no necessity using interbody traspe-
dicular constructions. The multiple news about suc-
cessful using the spinal constructions like DIAM also
confirm that for the liquidation of the instability of
the segment a fixation through a spinous process
supports a sufficient stability of spine and don't dis-
turb its biomechanics. About 30 years experiments
using modificated construction of Kazmin-Jalilov (3)
showed its high effectiveness in the treatment of the
vertebral segments instability. The technical simplici-
ty establishing of the construction provide possibility
its extend use in the clinics, even with minimal avail-
ability of equipments.

The long-term results of the surgical treatment
with duration of from three till 36 months was fol-
lowed up in 62 patients.

In the first group 35 patients from 38 patients
were followed up. The complete ending of pain syn-
drome was observed in 30 patients. In 5 patients pain
was in the body and limbs, which we attributed al-
ready existed osteopenia and osteoporosis, therefore
was performed the treatment with alendronats, bi-
phosphonats, calcium medicine and vitamin D, after
all observed release the pain.

The complete liquidation of the instability symp-
toms in patients of the second group was observed
the next day after the operation. The pain in the limbs
went away in all patients, however, in 4 patients a
long time (several months) observed continuing hy-
poesthesia in the different region of the skin of foots,
which was before the operation. Latter these occur-
rences regressed in 2 patients, and continue to be in
2 patients.

It was performed the analysis of occurrence of the
low back pain causes in 405 patients who received the
stationary treatment. In most patients MRT detected
ballooning out the discs with the sagittal size 5-12

mm. At the same time the poly-segmental character
of the damage was observed in 186 patients. 328 pa-
tients were undergone to the investigation of bone
mineral density (DEXA- and sono-densitometer). In
247 them found out the changes of the bone mineral
density type osteopenia and osteoporosis. In major-
ity of the patients with the poly-segmental character
of damage was observed diminish of the bone min-
eral density in vertebral tissue (T-criteria is between
from-1,5 to -2,8). In 62,4 % of patients were revealed
the develop anomaly of the lumbosacral part of
spine, affected to biomechanics of spine, which also
may cause the degenerative develop its segments.

The analysis of the examination results and treat-
ments show that in the majority of cases the low back
pain is not only multi-etiological, but also multi-path-
ological. In the development of the syndrome several
facts take part. For example, the cause of the radicular
syndrome is not only the ballooning out the disc, but
also spondyloarthrosis, and the cause of the instabil-
ity may be not only the damage of the disc, but also
the changes of vertebral mineral density in spine, and
each of these facts must be revealed and considered
in the treatment process.

In 340 of people the pain syndrome was possible
to liquidate by the conservative-orthopedic treat-
ment, which the important component was to use
the medicines improving the bone mineral density.
In 65 patients due to the non-effectiveness of the
conservative treatment was performed surgical treat-
ment. The analysis of the follow up surgical treatment
results showed a validity of the selected treatment
tactic of one-sided and double-sided pain syndrome
in ballooning out of the inter-vertebral spine discs.
The sufficient ventral and dorsal decompression and
also the measures for the stabilization of the spinal
segments (segmental spondylodesis and metalo-
fixation) provided releasing of pain syndrome in 30
patients from 35 patients of first group with one-side
pain. Using a modernize fixer for the back fixation of
spine allows to provide a significant stabilization of
the instability segments of spine, about what inform
nearest and follow up results of the surgical treatment
in patients from second group. The intervention in the
several damaged segments simultaneously in poly-
segmental osteochondrosis with a dorsal and ventral
or only a dorsal decompression of the compressed
spine roots provided releasing of double-sided (bilat-
eral) pain syndrome in all 27 patients from this group.
It is very important, to examine of the bone mineral
density in all the patients before the operation with
the subsequent implementation necessary measures
for normalize the revealed abnormalities.
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CASE REPORT / OLGU SUNUMU

NEUROLOGIC DEFICIT SECONDARY TO
CEMENT LEAKAGE DURING PERCUTANEOUS
VERTEBROPLASTY IN MULTIPLE MYELOMA PATIENT

MULTIPL MYELOMALI HASTADA PERKUTAN VERTEBRAPLASTI SONRASI SEMENT
KACAGINA BAGLI GELISEN NOROLOJIK DEFISIT

Murat MERT', Sinan ERDOGAN?, Bahadir GOKCEN?,
Selahattin OZYUREK?, Cagatay OZTURK?

SUMMARY

Percutaneous vertebroplasty is defined as the injection of poly-
methylmethacrylate into the vertebral body under general or
local anesthesia with radiological guidance to provide pain re-
lief and structural support. Vertebroplasty was first used in the
treatment of vertebral angiomas. However the most common
indication of percutaneous vertebroplasty is the osteoporotic
fractures of the spine resistant to conservative treatment. Al-
though percutaneous vertebroplasty is a minimally invasive
procedure, it has limited complications. Cement leakage is fre-
quent complication of the procedure. In this study, we report
a possible complication of the percutaneous vertebroplasty
procedure. We aim to emphasize that we should be careful
about the treatment of vertebral fractures with percutaneous
vertebroplasty for neurological complications.

Key Words: Vertebroplasty, complication, cement leakage

Level of evidence: Case report, Level IV

INTRODUCTION:

Percutaneous vertebroplasty was first performed
clinically on vertebral hemangioma in 1980. As lifes-
pan is getting longer and life quality expectancy is in-
creasing with the developing technology and grow-
ing experience, practice of percutaneous vertebro-
plasty has been increasing'.

Percutaneous vertebroplasty is a minimally inva-
sive technique, in which acrylic cement is used and it
is performed on compression fractures related to os-

OZET

Perkitan vertebroplasti, spinal kolonun osteoporoza, travma-
ya ve maligniteye bagl kompresyon kiriklarinda uygulanan
bir tedavi yontemidir. Floroskopi esliginde kanil yardimiyla
polimetilmetakrilatin (PMMA) etkilenmis vertebra korpusu
icerisine enjekte edilmesi islemidir. Perkiitan vertebroplasti;
genel olarak iyi tolere edilebilen, sinirli komplikasyonu olan
bir teknik olmakla birlikte sement kacadi sik goriilen kompli-
kasyonudur. Sement kagagi nadiren nérolojik defisite, akciger
veya dider organ sistemlerinde emboliye neden olmaktadir.
Perkitan vertebroplastinin major komplikasyonlara acik olabi-
lecegi akilda tutulmalidir. Spinal kacak sonrasi olusan nérolojik
defisitlerde erken donemde sementin ¢ikartilmasinin klinik iyi-
lesme Uzerine olumlu etkileri oldugunu dustinmekteyiz.

Anahtar Kelimeler: Vertebraplasti, komplikasyon, sement
kacagi

Kanit Diizeyi: Olgu sunumu, Diizey IV

teoporosis, trauma and malignancy’'"'%. In vertebral
compression fractures, percutaneous vertebroplasty
is recommended for the fractures which do not re-
spond to a six weeks conservative treatment and for
the ones which occur between T5-L5 vertebrae cor-
puses with posterior body walls are healthy 7917, In
this surgical technique, polymethylmethacrylate in-
jection (PMMA) is done by inserting into the affected
vertebra corpus with cannulas in company with fluo-
roscopic x-ray guidance.

' Department of Orthopaedics and T logy,

iSTANBUL

sa Private Hospital,
2 Liv Hospital, Liv Spine Center, Ulus, iISTANBUL
3 Department of Orthopaedics and Ti

logy, Turkish Naval Academy Family Health Center, ISTANBUL
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In this case report, we aim to emphasize that we
should be careful about the treatment of vertebral
fractures with percutaneous vertebroplasty for neu-
rological complications.

CASE REPORT:

Multiple myeloma pre-diagnosis of a 72 year old
male patient who had backache and low back pain
following an incident of falling down and had a six
week conservative treatment with brace and NSAIl as
a result of compression fractures on T7-8-9-11 and
L1 vertebrae. A single level vertebroplasty had been
performed on the patient because of an isolated T6
compression fracture in another hospital one year
ago. The pain complaints of the patient and local sen-
sitiveness in the examination were matching to the
fracture area. Both of the neurovascular examinations
on lower extremities were normal. Subacute fractures
related to multiple myeloma were seen in magnetic
resonance imaging and it was also confirmed with
laboratory examinations. Vertebra corpus posterior
wall was evaluated intact in computed tomography.
Percutaneous vertebroplasty was decided to be done
owing to the prolonged pain of the patient in spite of
conservative treatment.

Under general anesthesia, the patient was laid
down in the prone position. Indirect reduction was
tried to be ensured by taking to hyperextension and
putting cushions on chest and pelvis in terms of
fractured reduction. Accompanied by fluoroscopy,
15 gauge cannulas were placed into the vertebra
corpus as a percutaneous by the anterior-posterior,
lateral and oblique images. In the lateral graphs, the
cannula tip was tried to be placed into the anterior
of vertebra corpus or medial 1/3 part. In the process
of radiopaque bone cement injection, the risk of ce-
ment leakage was tried to be decreased by constant
fluoroscopy imaging. Being injected to 5 vertebra in
total, 4 cc cement was injected to each vertebra by
giving 2 cc to both of the pedicles.

After the surgery, total motor and sensorial neu-
rological deficits were found in the right low extrem-
ity of the patient including the hip. In the immediate
computed tomography, it was seen that there was a
cement leakage in the right side and on the T9 ver-
tebra level towards the spinal canal (Figure-1,2). The
patient was taken to the surgery again urgently. Ce-
ment piece in the spinal canal was removed by do-
ing hemilaminectomy at T9 level. It was seen that hip
flexion motor strength was recessed at the rate of 2/5
after the surgery.

Figure 1.

Figure 2.
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DISCUSSION:

Although percutaneous vertebroplasty is a tech-
nique which is tolerated well and has limited compli-
cations. Complications related to vertebroplasty in-
clude cement embolism, neurological deficits, discitis,
and dural tears and cement leakage. Cement leakage
is frequent complication of the procedure™. Cement
leakage rarely causes emboly and neurological defi-
citin lungs and other organ systems'®. The frequency
of cement leakage in the literature was pointed out
as a rate between 31 % and 96 %'. Cement leakage
could be towards soft tissues in lateral, towards disc
space in superior and inferior and towards spinal ca-
nal in posterior®. The cement leakage towards disc
space has been reported very often and fracture in
the neighbor segment$, disc herniation and radicu-
lopathy have been reported as a consequence of this
leakage?. The cement leakage towards spinal canal is
observed less often. In a 4547 disease series made as
a multiple central study in the literature, major neuro-
logical complication was not found and it was report-
ed that venous embolization was the most common
minor complication and leakage towards disc level
was at the second frequency? Nakano at all have
stated that the risk of cement leakage development
in spinal malignancy is more than the vertebroplasty
performed due to the osteoporotic fractures’e.

There could be cement leakage towards spinal
canal from pedicle medial wall, posterior vertebra
corpus, end-plate fractures and some vertebral fo-
ramens. There could be some injuries as a result of
direct pressure or thermal effect of cement on spinal
cord and roots**121315181921. - Although it has been
stated for many times that cement do not stick on
the dura, scraping with a micro neuron coronoid and
micro Penfield dissector is suggested in order not to
damage neurological system while removing the ce-
ment'. It is also suggested that cement stuck on the

dura can be cleaned by high speed burr and for the
intradural cement leakages, duratomy and relevant
root should be scraped carefully™. In our case, ce-
ment was not stuck on the dura and it was removed
without dura damage. It should be kept in mind that
cement could be stuck on the dura and there might
be intradural leakage.

It was noted in the literature that the procedure
to remove the cement could require instrumentation.
Sidhu et al. have suggested instrumentation after re-
moving the cement for the patients especially with
moderate osteoporosis if they have instable vertebral
injuries and if it causes iatrogenic instability and de-
formity by decompression '°. In our case, the cement
was removed with limited hemilaminectomy and
there did not occurred a need for instrumentation.

Some approaches have been suggested in order
to decrease the risk of neurological deficit develop-
ment. It is highly necessary to guarantee that pos-
terior body wall is intact via imaging techniques';
to make sure that cannula does not go beyond the
medial and lateral walls of pedicle in anteroposterior
graphy'? to wait till the cement comes to toothpaste
texture before cement injection?; to stop cement in-
jection when it reaches V4 posterior part of vertebral
corpus?'. On the other hand, some authors suggest
doing the procedure with local anesthesia in order to
realize the neurological deficit early'.

Percutaneous vertebroplasty is a minimally in-
vasive and easy applicable technique which can be
used for painful vertebra compression fractures de-
pendent on osteoporosis and malignancy. However,
it should be kept in mind that there could be major
complications. We believe that removing the cement
in the early period of neurological deficit occurred
after the spinal leakage has a positive influence on
clinical recovery.
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ANTERIOR SERVIKAL SPINAL CERRAHI KOMPLIKASYONLARI:
LITERATUR GOZDEN GECIRILMESI

Ali Haluk DUZKALIR!, Selcuk OZDOGAN?,
Nail DEMIREL3, Cumhur Kaan YALTIRIK#

SUMMARY

Anterior cervical spine surgery has long been used as a
standard procedure in the surgical treatment of spondylosis,
disc herniations, spine tumors, deformities, traumas,
ossified posterior longitudinal ligament (OPLL) and vascular
diseases. Various procedures for this approach generally
have satisfactory outcomes, and low and manageable
complication rates. However, life-threatening conditions
may occur. Also, as new procedures and technologies
develop, new complications are encountered. All of these
complications should be considered during surgical
planning to avoid catastrophic events and for satisfactory
results.

Key words: Anterior cervical spine surgery, cervical spine sur-
gery complications anterior cervical approach

Level of evidence: Review article, Level V

INTRODUCTION:

Anterior cervical spine surgery has long been
used as a standard procedure in the surgical treat-
ment of spondylosis, disc herniations, spine tumors,
deformities, traumas, ossified posterior longitudinal
ligament (OPLL) and vascular diseases. These pathol-
ogies affect the stability of spine, which means the
protection of integrity in physiological loading limits
without pain and neurological deficits. Therefore; the
aim of anterior approaches should be providing the
reconstruction of spine, eliminating neurologic com-
pression and maintenance of stability.

Since the description of the anterior approach
for cervical discectomy and fusion by Robinson and
Smith (38) in 1955, anterior cervical approaches have
become the most common procedures performed

OZET

Anterior servikal omurga cerrahisi; spondiloz, disk hernileri, omurga
tumorleri, deformiteler, travma, ossifiye posterior longitudinal liga-
ment ve vaskdler hastaliklarin tedavisinde uzun zamandir standart
bir prosediir olarak kullaniimaktadir. Bu yaklasim ile gerceklestirilen
cesitli prosedurlerin genellikle tatminkar sonuglari ve hem az hem
de kontrol edilebilir komplikasyon oranlari vardir. Bununla birlikte,
hayati tehdit eden durumlar da gelisebilir. Ayrica, yeni metodlar ve
teknolojiler gelistikce, yeni komplikasyonlarla da karsilasiimaktadir.
Felaketle sonuglanabilecek durumlardan kaginmak ve tatminkar so-
nuglar elde edebilmek icin, cerrahi girisimin planlanmasi sirasinda
tiim bu komplikasyonlar g6z 6ntinde bulundurulmalidir.

Anahtar kelimeler: Anterior servikal spinal cerrahi, servikal spi-
nal cerrahi komplikasyonlari, anterior servikal yaklasim

Kanit Diizeyi: Derleme, Diizey V

by spinal surgeons. In the advancing years, various
surgeons have used plate-screw systems with fusion
in addition to Robinson and Smith’s technique (6). In
recent years, dynamic systems such as intervertebral
cages and cervical disc prosthesis have been intro-
duced for anterior stabilization. Besides, various mini-
mally invasive interventions were identified that have
satisfactory results. In 1996 Jho described microsurgi-
cal anterior cervical foraminotomy as a new minimal-
ly invasive method in the treatment of cervical disc
herniation that protects the disc and allows enough
neural decompression (23). Then he reported the re-
sults of the same method for cervical spondylotic my-
elopathy in 1997 (24). In 2000 Saringer et al. modified
Jho's technique and described uncoforaminotomy,
then reported their series of 34 cases of cervical ra-
diculopathy treated by this technique (39).
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These procedures generally have satisfactory out-
comes, and low and manageable complication rates.
However, life-threatening conditions may occur. Also,
as new procedures and technologies develop, new
complications are encountered.

There are vulnerable important organs anterior
to the cervical spine. These are trachea, esophagus,
carotid artery, recurrent laryngeal nerve (RLN), and
sympathetic nerve trunk anterior to the cervical
spine. Also, dura, spinal cord, nerve roots and verte-
bral arteries are important structures likely to dam-
age during anterior cervical spine surgeries. The com-
plications which cause major morbidity/mortality are
the most common ones. They usually occur intraop-
erative, early postoperative (within 1 week), and in-
termediate postoperative (1 to 6 weeks) periods and
include esophageal injury, vertebral artery injury, du-
ral tear, spinal cord/nerve root injury, airway compro-
mise, epidural hematoma, radiculopathy, dysphagia,
dysphonia, wound infection, and bone graft dislodg-
ment. Longer term complications include adjacent
segment disease and fusion failure (10). All of these
complications should be considered during surgical
planning to avoid catastrophic events and for satis-
factory results.

INTRAOPERATIVE COMPLICATIONS:

Esophageal injury:

Esophageal perforation is rare but a life-threat-
ening complication. It occurs with an incidence of
0.02-3.4 % (9, 15, 35, 36). Perforation occurs at upper
esophagus or pyriform sinus of pharyngoesopha-
geal junction. It is usually due to wrong placement
of retractors, trauma by a high-speed drill or sharp
instruments and prolonged retraction resulting in an
ischemic injury. It is rarely recognized intraoperative-
ly, but diagnosed within 10 days of surgery in many
cases. However, in some cases symptoms develop
several months/years after surgery (47). Anterior plat-
ing increases the risk of delayed esophageal perfora-
tion (36) but plate removal is not usually performed.
High mortality rates (4-50 %) due to mediastinitis,
sepsis or meningitis after esophageal injury have
been reported (9, 15, 35). Therefore, early diagnosis
and treatment are important.

To avoid this complication, retractor teeth should
be placed under the longus colli muscles, and esoph-
agus should be protected by hand-held retractors
while using high-speed drill. In case of any clear fluid

or air leakage observation intraoperatively, esopha-
gus should be immediately investigated and the tear
should be repaired if found. If not, surgeon must be
aware of the signs like postoperative sore throat,
dysphagia, mis-swallowing, fever, tachycardia and
pneumoderma which suggest esophageal injury (9,
15, 35). Rapid contrast imaging and/or endoscopy
should be performed in such suspected patients.
Feeding tube placement should also be performed
for these patients.

Delayed perforations are very rare and may be
due to the chronic contact between the pharyngo-
oesophageal wall and the instrument. Repetitive
friction leads to successive necrosis, formation of
traction-type pseudodiverticulum, perforation and
abscess formation from the leaking fluid (16, 55).
Some cases with a well-positioned hardware were
reported (9, 32, 45) as well as other cases including
graft dislodgement, screw migration or plate failure
(13,17, 43, 51, 55). If any anterior migration of instru-
ment or graft detected during follow-up, contrast
imaging and/or endoscopy of esophagus should be
considered.

Vascular injury:

The vertebral arteries arise from the subclavian
arteries, then enter deep to the transverse process
of the level of C6, or occasionally at the level of C7.
They then proceed superiorly, in the transverse fora-
men of each cervical vertebra. Once they have passed
through the transverse foramen of C1, they travel
across the posterior arch of C1 and through the sub-
occipital triangle before entering the foramen mag-
num. The mean distance from the uncovertebral joint
to the transverse foramen has been re- ported to be
5.5 mm in the subaxial vertebrae, although anatomic
variants are common (10). Curylo et al. (8) reported
a 2.7% incidence of unilateral artery displacement,
with transverse foramen enlargement as far medial
as the midvertebral body level.

Vertebral artery injury due to anterior cervical
spine surgery is rare with an incidence of 0.1-0.5%,
but often results in severe neurological deficit (33).
Most of the injuries occurred during the procedures
including corpectomy (22). Inter-uncovertebral dis-
tance decreases from caudal to cephalad. Therefore,
the risk of injury is greater at cephalad vertebra. Ex-
cessively wide corpectomy and lateral bone removal,
and loss of vertebral midline or orientation are the
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main reasons of vertebral artery injury (4).Vertebral
artery tortuosity or other anomalies, such as verte-
bral artery located anterior to the transverse process,
may result in intraoperative injury. So, preoperative
contrast-enhanced computed tomography imaging
is mandatory for the cases requiring uncovertebral
joint resection (47).

In case of vertebral artery injury intraoperatively,
compression of the bleeding point using gelform or
cottonoids should be tried, and threads or vascular
closure staples can be used for repair of arterial wall.
When these trials fail, ligation of vertebral artery can
be considered, but it may lead to cerebellar/brain
stem infarction and the mortality rate is as high as
12% (47). Intraoperative angiography before liga-
tion is recommended to ensure adequate cerebral
perfusion. Alternatively, injuries that appear to be
controllable via direct tamponade may be treatable
endovascularly via stent or coagulation, depending
on the angiographic appearance of the contralateral
circulation (10).

Carotid artery injury during anterior cervical pro-
cedures is quite rare (21). Prolonged retraction of the
common carotid artery may lead to lethal stroke (52).
Preoperative evaluation of the carotid artery should
be considered for the patients with a history of pre-
vious stroke, and approach side should be discussed
and long retraction should be avoided (47).

Dural injury:

Incidence of dural tear due to the anterior cervi-
cal spine surgery is 1% or less in many reports (54).
Subcutaneous cerebrospinal fluid (CSF) leakage may
lead to wound healing failure, infection or dysphagia
by mass effect (42).

In some cases dura can be directly repaired de-
pending on the location of the defect. Widening the
exposure and primary repairing of the defect with
application of fibrin glue or sealant should be at-
tempted. Because of the lack of a closed fascial space,
as exists in the lumbar spine, inserting a lumbar CSF
drain may be considered even if adequate repairing
is done (7). However, it is generally difficult to repair
the dura directly because of limited space in anterior
cervical procedures. In these cases, synthetic dural
substitute and fibrin glue can be just placed on the
dura followed by a lumbar CSF drain application (47).

Spinal cord and root injury:

Spinal cord and nerve roots are always at risk of

anterior cervical spine surgery. The incidence of spi-
nal cord injury during anterior cervical spine surgery
is reported between 0.2% to 0.9% (10). Patients with
myelopathy, cervical kyphosis, spinal cord atrophy,
spinal intability or fractures are at increased risk of
spinal cord injury. Maintenance of systolic blood
pressure over 80 mm Hg and avoidance of excessive
extension or distraction of the neck during patient
positioning are known precautions to prevent iatro-
genic spinal cord injury (10).

Particularly during the surgery of the patients
with marked instability or myelopathy, use of intra-
operative neurologic monitoring with transcranial
electric motor-evoked potential (tceMEP) monitoring
and somatosensory-evoked potential (SSEP) seems
feasible (28). Hilibrand et al. (20) reported the sensi-
tivity and spec- ificity for detecting evolving motor
tract injury with tceMEP was 100%, compared with
a 25% sensitivity and 100% specificity with SSEP in
their retrospective study of patients undergoing cer-
vical spine surgery.

Interestingly, as a well documented but not
clearly understood complication, C5 palsy may oc-
cur either after anterior or posterior surgeries of the
cervical myelopathy. It is estimated to occur in 0-30%
of the patients after the anterior cervical spine sur-
gery, but the etiology is still unclear. There is higher
incidence after anterior corpectomy+fusion than an-
terior discectomy+fusion, especially when surgery
involves C3/4 and C4/5 segments (47). Injury to the
nerve root during surgery, nerve root traction due to
the shift of cervical spinal cord after decompression,
and spinal cord ischemia and reperfusion injury have
been proposed as mechanisms of postoperative C5
palsy. However, pathogenesis has not been clarified
and there is no effective method for prevention (47).

In case of neurological deterioration postopera-
tively, emergent magnetic resonance and/or com-
puted tomography imaging should be performed to
rule out hematoma or misplaced graft or instrument.
In the absence of these pathologies, treatment with
steroids, controlled hypothermia and maintenance of
mean arterial pressure > 90 mm Hg should be applied
(20).

Recurrent laryngeal nerve injury:

Hoarseness after the anterior cervical spine sur-
gery has been reported to be a consequence of RLN
palsy (3). However, vocal cord trauma during intuba-
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tion, postoperative acid reflux, and laryngeal and vo-
cal cord edema are the other factors causing hoarse-
ness (1, 25).

Right RLN leaves the vagus nerve and loops un-
der subclavian artery, while the left RLN leaves vagus
nerve at the mediastinum and passes over the aorta.
After branching from vagus nerve, right nerve does
not go into the tracheoesophageal groove until it
approaches the cricothyroid joint, whereas left RLN
ascends within the tracheoesophageal groove (47).
Right RLN was thought to be easily injured by right
side approach of the anterior cervical spine surgery,
because it might cross the operative field (34, 47).
However, the incidence of postoperative hoarseness
does not differ by the side of approach (26). The in-
cidence of RLN palsy had been reported to be 2-3%
(3, 26). Besides, a recent prospective study showed
the incidence of hoarseness and subclinical laryngo-
scopic vocal code paralysis was 8.3%, 15.9% at 3-7
days, and 2.5%, 10.8% at 3 months after surgery, re-
spectively (25). RLN palsy seems more frequent than
anticipated.

RLN injury can occur intraoperatively as a re-
sult of compression, blunt trauma, nerve division,
neurapraxia, or postoperative edema. Apfelbaum et
al. (1) found that pharyngeal tissues adjacent to the
endotracheal tube were subject to significant com-
pression. They indicated that endotracheal tube cuff
pressure reduction to 15 mm Hg after retractor place-
ment reduces the incidence of RLN injury from 6.4%
to 1.7%.

Endotracheal tube cuff pressure monitoring and
release after retractor placement may prevent injury
to the RLN during anterior cervical spine surgery (47).
For patients suffering prolonged dysphonia following
anterior cervical spine surgery, referral to a speech
pathologist or otolaryngologist is appropriate to help
determine the cause (10).

POSTOPERATIVE COMPLICATIONS:
Airway obstruction:

Acute airway obstruction after anterior cervical
procedures is a life-threatening adverse event which
must be evaluated and treated immediately. Airway
obstruction is caused by retropharyngeal hematoma,
edema of soft tissues, CSF leakage, graft orinstrument
displacement, or aspiration and the incidence is 1-6%
(2, 31). It occurs minutes to 10 days after surgery, but
most frequently, in 24-48 hours (47). Recently, local

retropharyngeal steroid administration is reported to
reduce prevertebral soft tissue swelling (31), but care-
ful hemostasis and avoidance of prolonged retraction
are essential to prevent this catastrophic event (47).
Multi-level surgery (> 2 disc-level), surgery cephalad
to C4, bleeding more than 300 ml and long opera-
tion time (> 90 min or > 5 hours) are risk factors for
postoperative airway obstruction (31). Epstein et al.
(12) recommended that patients to be kept intubated
after multilevel anterior cervical spine procedures un-
til they demonstrate adequate ventilatory weaning
parameters while off of sedation, satisfactory air leak
around a deflated endotracheal tube balloon, and
bronchoscopic evidence of minimal airway swelling.

This adverse event can occur despite placement
of a postoperative drain and adequate hemostasis
at the time of wound closure due to increased blood
pressure, coughing, vomiting, coagulopathy, or the
use of an anticoagulant (10). In case of the airway ob-
struction due to hematoma, early detection and he-
matoma evacuation are the keys to save patients (47).

Dysphagia:

Dysphagia is the most common adverse event
following anterior cervical spine surgery (10). Recent
studies reported that a big percentage of patients
undergoing anterior cervical spine surgery experi-
ence some degree of postoperative dysphagia, with
rates ranging from 28% to 57% (30, 44). Risk factors
for postoperative dysphagia include a longer dura-
tion of preoperative neck or shoulder pain, age >60
years (44), female sex (30), operations on two or more
levels (30), involvement of C4-C5 and C5-C6 levels
(30), revision surgery (30) and thicker anterior cervi-
cal plates (30).

Esophageal denervation, soft-tissue swelling and
scar tissue formation are the most common reasons
of swallowing difficulty after anterior cervical spine
surgery (10). Cervical immobilization, compression
of instruments, CSF leakage, hematoma and injury to
the nerves involved in swallowing are other possible
reasons of swallowing difficulty (14).

Patients with marked postoperative dysphagia
should be evaluated with lateral plain radiographs or
computed tomography scan for bone graft dislodge-
ment, retropharyngeal abscess, and postoperative
edema or hematoma (10). Contrast enhanced im-
aging and/or endoscopy may be considered to rule
out esophageal damage. Use of corticosteroids for
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dysphagia remains controversial. Patients with persis-
tent dysphagia or with suspected aspiration due to
coughing, choking, or atelectatic changes on chest
radiographs should undergo speech pathology eval-
uation and active swallow therapy (30). In the patient
with severe dysphagia that persists longer than 1 to
2 weeks, temporary feeding tube placement may be
considered (10).

Graft extrusion or displacement:

Bone graft extrusion is a serious complication of
anterior cervical spine surgery and generally requires
revision surgery. It has been encountered mostly fol-
lowing multilevel cervical corpectomy procedures
(40, 50). Wang et al. (50) reported 6.4% rate of graft
migration or displacement in their review of 249 pa-
tients undergoing cervical corpectomy. They report-
ed an increasing rate of migration with increasing
levels of corpectomy, particularly in the procedures
ending at C7. Sasso et al. (40) reported a rate of 6%
failure after two-level anterior cervical corpectomy,
and a rate of 71% failure after three-level corpectomy
with fusion despite use of anterior plate. Other risk
factors for graft extrusion include previous cervical
laminectomy, osteoporosis, and graft overtensioning,
all of which may contribute to vertebral body fracture
and secondary graft dislodgement (10, 11).

In general, a patient who requires corpectomy of
two or more vertebral levels should be considered
for simultaneous posterior instrumented spine fu-
sion. Combining one or two-level corpectomy with
discectomy allows segmental anterior plate fixation
and may avoid the need for adjacent posterior fixa-
tion (10). Use of a buttress plate without same-stage
posterior instrumented fusion should be avoided be-
cause it likely does not reduce the incidence of graft
extrusion and may result in air-way compromise (37).

Epidural hematoma:

Postoperative epidural hematoma is a rare but
classical complication of cervical spine surgery (18).
Patients presenting with a new postoperative deficit
should warn the surgeon about epidural hematoma
(27). Rapid surgery is a determinant factor of a full
neurologic recovery (41). The neurologic signs may
be consistent with a lesion at the upper part of the
cervical spinal cord rather than at the level of the sur-
gical site. Therefore, an MRI examination should have
been performed before any further surgery was un-
dertaken (18). However, postoperative cord dysfunc-
tion may also be caused by spinal cord injury during

surgery and incorrect alignment of the spine associ-
ated with graft complication (53).

Multilevel surgical procedures and the presence
of a preoperative coagulopathy are significant risk
factors for epidural hematoma after spinal surgery
(27). It may be caused by arterial bleeding or bleed-
ing from epidural veins (29). Adequate hemostasis
and drain placement should be applied especially
during multilevel procedures. When intraoperative
neurophysiologic monitoring is used, it should be
continued through wound closure and reversal of an-
esthesia, as neurologic deficits resulting from hema-
toma formation can develop at the end of the surgi-
cal procedure (29).

Infection:

Infection is quite rare after anterior cervical spine
surgery, with an estimated incidence of 0.2% to 1.6%
(2). However, the incidence is higher in the instance
of esophageal perforation or an immunocompro-
mised patient (10). It rarely resists antibiotics. How-
ever, esophageal injury or osteomyelitis should al-
ways be kept in mind in case of persistent symptoms.
Resistant organisms and persistent infections should
be considered for anterior hardware removal and re-
grafting, with the addition of posterior stabilization
and fusion if needed (10).

Adjacent segment disease:

Spondylotic changes occur at adjacent vertebra
segments following anterior cervical fusion surgery
(5). In the recent systematic review of the articles
with an average follow-up of 107 months after ante-
rior cervical discectomy and fusion, the average inci-
dence of asymptomatic adjacent segment degenera-
tionis 47.33% and for symptomatic adjacent segment
disease was 11.99% (5). Long-term follow-up studies
reported a rate between 2-15% revision surgery due
to adjacent segment disease (19, 46, 48).

Cervical disc arthroplasty has been expected to
preserve the range of motion of cervical segments
and reduce the incidence of adjacent segment de-
generation, however, the effect is still controversial
(47). A recent meta-analysis of prospective studies
compared arthroplasty and single level fusion at 2
years to 5 years of follow-up (49). The rate of adjacent
level surgery was 6.9 % after anterior cervical discec-
tomy and fusion and 5.1 % after arthroplasty, with no
statistical difference. In conclusion, there is no effec-
tive surgical procedure to reduce the incidence of the
adjacent segment disease (47).
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SUMMARY

Adult scoliosis deformity afflicts a significant portion of the
elderly and is increasing in prevalence. Back pain and defor-
mity are major indications for surgery in adult scoliosis. Un-
derstanding the pathoanatomy and behavior of this disease
would change the patient outcome. When selecting a treat-
ment method, major symptoms and underlying medical dis-
ease should be carefully evaluated, not only to relieve symp-
toms but also to minimize complications. True decision of the
surgical option and fusion levels that varies to patient needs
evidence based approach. And this will decrease the unex-
pected results.

Key words: Adult scoliosis, diagnosis, surgical treatment

Level of evidence: Review article, Level V

INTRODUCTION:

Adult scoliosis defines a broad spectrum of defor-
mity that can result from scoliosis in childhood or arise
de novo from degenerative changes. Adult scoliosis
has different epidemiologic, etiologic and symptom-
atic patterns then childhood scoliosis. Because of this,
approach to adult scoliosis differs significantly from
childhood scoliosis. In the child with scoliosis, the
primary goal of care is to avoid the consequences of
deformity progression. But in adult scoliosis patients
characteristically present with pain, functional limita-
tions, neural symptoms and symptomatic deformity
resulting quality of life impairment. Improvement of
present pain and disability is an important and mea-
surable goal of treatment for adults with scoliosis.

The purpose of this review is to discuss the adult
scoliosis that affect the spine and to define specific
consideration that are useful in guiding and develop-
ing an evidence based approach to care.

EPIDEMIOLOGY:

Presently, a scoliotic curve of more than 10 degrees
exists in 1.4 to 12 % of the population (47). Adult sco-

OZET

Yetiskin skolyozu; yasl populasyonun énemli kismini etkileme-
kte ve prevelansi artmaktadir. Bel agrisi ve deformite yetiskin
skolyozunda cerrahi icin major endikasyonlardir. Hastaligin
patoanatomisini ve davranisini anlamak tedavi sonuglarini
degistirebilir. Tedavi yontemi kararini verirken asil sikayetin ve
altta yatan hastaligin dikkatli olarak degerlendirilmesi sadece
sikayetleri ortadan kaldirmayi degil komplikasyonlarida azaltir.
Hastadan hastaya farklilik gosteren, cerrahi secenegin ve flizyon
seviyelerinin dogru secilmesi kanita dayali yaklasim gerektirir
ve bu istenmeyen sonuglari azaltacaktir.

Anahtar Kelimeler: Eriskin skolyozu, tani, cerrahi tedavi

Kanit Diizeyi: Derleme, Diizey V

liosis afflicts a significant portion of the elderly and is
increasing in prevalence and ranges widely from 8.3
% to 68 % of population, with a higher prevalence oc-
curring among older patients (2,8,34,21). The source
of variability is related to differences in definition of
scoliosis, methods of defining cohorts, sample size
and screening tools. Healey et al. identified curves
over 10 degrees in more than 50 % of elderly females
with back pain and osteoporosis (20). Robin et al.
identified some degree of scoliosis in 70 % of adults,
between ages 50 and 83 with 30% of those having
curves greater than 30 degrees (30). The incidence of
symptomatic adult scoliosis reportedly is 6 %, and the
average age of those first seeking medical care is 60
to 69 years. Cosmesis tends to be the primary concern
among adolescents with scoliosis.

PATHOPHYSIOLOGY AND NATURAL HISTORY:

Unlike adult idiopathic scoliosis, with its array of
curve patterns, the degenerative scoliosis curve typi-
cally occurs in the lumbar spine. Degenerative sco-
liosis is usually seen in elderly adults over the age of
60. The scoliotic curve is caused by degeneration of
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the intervertebral disks and facet joints. The degen-
eration of these spinal column segments can cause
instability leading to rotation, lateral listesis, spon-
dylolistesis, kyphosis or osteoporosis with vertebral
body compression fractures (48). As patients age and
develop further degeneration of the vertebrae and
surrounding structures, their curves may progress at
a faster rate. Adult degenerative curves are typically
of smaller magnitude than those seen in adult idio-
pathic scoliosis (19).

The risk factors of curve progression may be a
curve size over 30 degrees, an asymmetric disc above
and below the apical vertebra, lateral subluxation of
the apical vertebra over 6 mm and L5 vertebra being
located above rather than below the intercrestal line
(29).

DIAGNOSTIC EVALUATION AND IMAGING:

As in all scoliosis evaluation; during the physical
examination of the patient, a three-dimensional as-
sessment of the spine is appropriate to evaluate pa-
tient posture, neurological assessment, hip flexion
contractures, leg length inequality, the presence of
pelvic obliquity, evaluation of body habitus, and nu-
tritional status.

Careful physical examination is important in the
assessment of the deformity. Addressing the main
complain is paramount. A big curve may be the main
cause of symptoms or a big curve without symptoms
may be with single root entrapment symptoms. Neu-

Figure 1 a:

Figure 1 b:

ral deficit and radicular symptoms are an important
clinical presentation of adult scoliosis. Spinal canal
stenosis and foraminal narrowing are common find-
ings that may need to be addressed if they correlate
with findings on history and physical examination.
Surgeon should define if there is a correlation of
nerve root’s myotome and dermatomes with the pain
distribution area.

Radiographic assessment of the adult with sco-
liosis requires occiput to femoral heads standing
posterior anterior and lateral views. The cobb angles
should be measured on the PA and side-bending ra-
diographs. The stable, neutral and apical vertebrae
should also be identified on the PA and side-bending
films to aid with preoperative planning. Inadequate
plain film evaluation may lead to an incomplete as-
sessment of the cause and extent of deformity (22).

Advanced imaging with magnetic resonance
imaging (MRI) or computer tomography (CT) scan
is important to assess the role of decompression of
the neural elements. (Figure-1) Intrinsic interverteb-
ral disc degeneration is best measured with MRI and
facet arthropaty is most apparent with CT scan. In the
osteoporotic patient with compression fracture, MRI
is also helpful in detecting recent fractures that may
be amenable to non-operative or less invasive surgi-
cal options (vertebral augmentation). In patients with
previous fusions or attempted fusions, CT and bone
scans are useful to assess bony union or the presence
of a pseudoarthrosis (14,4).

Figure 1 c:

Figure-1. 74 year old female with radicular symptoms and back pain. a. PA roentgenogram of the patient
with degenerative scoliosis. T12-L3 cobb angle was 18 degree. B. Lateral roentgenogram of the patient show-
ing osteophyte formation and disk height reduction. c: Sagittal MRI of the patient showing disk degeneration

, modic changes and spinal stenosis.
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CLASSIFICATION:

The mostly used and simple classification of adult
scoliosis is based on the onset of the scoliosis age.
Adult idiopathic scoliosis, which begins during the
adolescent period and continues throughout adult-
hood; and adult degenerative scoliosis, which devel-
ops post-adulthood (19,1,13). It is difficult to make a
clear differentiation between the two types of scolio-
sis. If a patient’s scoliosis begins in adolescence, it is
categorized as adult idiopathic scoliosis. However if
the patient does not know exactly when the defor-
mity began, the type may not be definitively deter-
mined. (Table-1)

Aebi classification divides types based on causes,
and helps in planning overall treatment and predict-
ing the natural progress of scoliosis. Type | is prima-
ry degenerative scoliosis caused by degenerative
changes in the vertebral disc asymmetry and the
posterior articulation. Type Il is progressive idiopathic
scoliosis, which is caused by further development of
idiopathic scoliosis that started before adulthood.
Type Ill is secondary adult scoliosis. Type llla is caused
by extra vertebral causes such as static scoliosis or
pelvicinclination. Type lllb is a type of bone metabol-
ic disease similar to osteoporotic fracture and scoli-
otic deformity that is caused by weakness of vertebral
bone (1).

The Scoliosis Research Society’s (SRS) classifica-
tion system categorizes the form of curvature into six
different types and three modifiers, referencing the
model of King’s classification and Lenke classification
for adolescent idiopathic scoliosis. The system focus-
es on radiographic features of spinal deformity and
enables comprehensive categorization with inclusion
of not only scoliosis, but also kyphosis (24).

Schwab classification focuses on the relationship
between radiological findings and clinical evaluation,

which categorizes the apex of the curve, lumbar lor-
dosis and vertebral body subluxation based on radio-
logical findings. Surgical management is more com-
monly performed in patients with decreasing lumbar
lordosis and higher vertebral subluxation (35).

SRS-Schwab classification considers the relation-
ship between spino-pelvic parameters and sagittal
balance. This system consists of four components:
curve type, pelvic incidence minus lumbar lordosis
modifier, global alignment modifier, and pelvic tilt
modifier. Curve type is divided into T: thoracic only,
L: TL/lumbar only, D: double curve with T and TL/L
curves >30° N: No major coronal deformity. This clas-
sification reflects the severity of disease and suggests
guideline for treatment. But still there is no sugges-
tion of specific treatment like fusion level of the de-
formity, so surgical methods should be individualized
(36).

NONSURGICAL TREATMENT:

Nonsurgical management is offered as the first
line of conservative care but its efficacy is not well
supported in the literature. In the absence of neuro-
logical deficit or significant instability, non-operative
care should be initiated with all patients. In the ab-
sence of cardiovascular contraindications, physical
therapy, stretching, and aerobic conditioning are
encouraged in such patients (37). Other treatments
for deformity include core strengthening, specifically
aqua therapy, walking, cycling, plates, and yoga (31).

Only a few patients can benefit from temporary
relief with bracing in combination with exercise as
it has been shown to be ineffective in significantly
preventing curve progression in adult spinal defor-
mity (37,39,26). Despite the possibility for pain relief,
brace discomfort and trunk muscle balancing should
be weighed in the decision making to use as a form
of non-operative treatment. It is quite reasonable to

Table-1. Comparison of Type | and Type Il Adult Scoliosis

Characteristic

Typel

Typell

Description

Primary degenerative (De novo) scoliosis

Progressive idiopathic scoliosis

Location

Thoracolumbar and lumbar spine

Thoracic, thoracolumbar or lumbar spine

Type of curve

Short, sharp

Long segment

Flexibility

Rigid

Semi- flexible

Predominant pathoanatomy

Asymmetric disk collapse, lateral listesis,
wedging of vertebrae

Rotation, tilting of vertebrae

Symptoms

Back pain, radicular pain, claudication pain,
fatigue, los of global balance

Back pain, loss of global balance, fatigue
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consider the use of alternative treatments including
acupuncture, chiropractic care.

Non-steroidal anti-inflammatory drugs (NSAIDs)
can often alleviate the arthritic type of symptoms.
However, it is critical to counsel the patients about
the specific side effects such as gastrointestinal irrita-
tion, elevation of blood pressure, thrombocytopenia,
and renal toxicity. Vestergaard et al. reviewed the risk
of fractures associated with the use of NSAIDs. The
study reported an increase in fracture risk associated
with low doses of common pain relievers such as ibu-
profen, diclofenac, and acetaminophen; they attrib-
uted this increase to falls as opposed to weakened
bone structure (45).

Other non-narcotic medicines such as antidepres-
sants and anticonvulsants could also be considered.
If patients suffer from night pain and difficulty sleep-
ing, tricyclic antidepressants can offer assistance with
these problems. Gabapentin and pregabalin may
decrease neurogenic pain and assist with sleep. How-
ever, the major side effect of such medications is se-
dation, and it is not well tolerated by some patients.
If a patient cannot tolerate the side effects during
the day, they often take it only at night for sleep and
nerve pain relief (48).

In an acute exacerbation of back pain and radic-
ulopathy, there may be some role for narcotic pain
medicine. However, the chronic use of these medi-
cines is not recommended. The long-term side effects
and addiction potential should be strongly consid-
ered when prescribing these medicines. Vestergaard
et alreviewed the risk of fractures associated with the
treatment of morphine and opiate therapy. The study
reported an increased fracture risk associated with
morphine, fentanyl, methadone, oxycodone, nico-
morphine, ketobemidone, tramadol, and codeine
(46).

Injection therapy is another alternative non-op-
erative option. Although the evidence for injection
therapy as a tool to decrease or eliminate pain is not
clearly defined in the literature, patients often experi-
ence extended pain relief with injection therapy, thus
reducing the need for medication in such patients
(15). Injection therapy can include epidural steroids,
facet blocks, nerve root blocks, and trigger-point
injections. Non-operative treatments may be used
alone or in any combination.

Glassman and colleagues reviewed the non-op-

erative resource used by 123 adult with scoliosis. Pa-
tients treated non-operatively reported no improve-
ment in pain or disability over a 2 year follow-up. This
study brings into question the value of non-operative
treatment commonly used for adult scoliosis patients
(18). Smith et al reported on a total of 317 patients
who experienced back pain in adults with scoliosis.
From the 317 patients involved in the retrospective
review, 147 patients underwent surgery for adult de-
formity and 170 were treated non-operatively. At the
2-year follow-up evaluation, patients receiving op-
erative treatment demonstrated significant improve-
ment in patient outcomes reporting lower Numeri-
cal Rating Scale and Oswestry Disability Index (ODI)
scores as compared with patients receiving non-op-
erative treatment. The study concluded that surgical
treatment can result in significantly improved back
pain in those patients who are symptomatic (40). Li et
al reported on 83 patients, 34 of whom were treated
operatively and 49 who were treated non-operative-
ly. Compared with the non-operative group at 2-year
follow-up, patients in the operative group demon-
strated significant improvement in pain, self-image,
mental health, health-related quality of life, and over-
all satisfaction with their treatment (23). As reflected
in literature, a lack of evidence exists to support the
effectiveness of non-operative treatment (31, 37).

SURGICAL TREATMENT:

The goal of surgery is to relieve back pain, im-
prove radiating pain and claudication and correct de-
formity (5,25). A combination of surgical options may
be carried out to achieve these goals, including de-
compression, fusion and/or correction of deformity.
Long level fusion including deformity correction may
induce excessive blood loss and prolonged surgery
time, both of which lead to more postoperative com-
plications. If such complications are anticipated, lim-
ited surgery can be selected considering the patient’s
age and general medical condition. However pain
usually recurs when limited surgery is selected, and
degenerative change may progress in the non-fused
area, eventually causing adjacent segment disease.

Surgical options include: decompression alone;
decompression and limited short fusion; and decom-
pression and long fusion with correction of deformity.
Surgery should be selected with a full understanding
of the cause of symptoms while considering the ad-
vantages, disadvantages, indications and complica-
tions of each surgical option (3).
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1. Decompression alone:

Although most patients require decompression
surgery for radiating pain, decompression alone is
not usually recommended in adult degenerative
scoliosis. After wide laminectomy and facet joint re-
section, deformity and instability may worsen, caus-
ing recurrence of spinal stenosis (44). However this
method can be applied in elderly patients with poor
medical conditions who have a high likelihood of
per-operative complications. Nevertheless decom-
pression alone at the apex of curvature is not indi-
cated at which the lateral subluxation is severe. This
procedure can be considered in small scoliosis curve
without lateral subluxation.

2. Decompression and limited short fusion:

Limited short fusion in which decompression is
performed is another option to prevent the spinal
instability that arises from decompression alone. Lim-
ited short fusion does not involve fusion of the whole
curve, but only a decompressed area. This technique
is a good choice in moderate scoliosis curve and mild
subluxation of the apical vertebra. Adjacent segment
disease is a common complication with this method
(9). Degenerative changes may be accelerated out-
side of fusion when fusion stops within the deformity.
Thus fusion should not be stopped at the apex of cur-
vature, but should continue above the apex or stop
below the apex.

3. Decompression and long fusion with correc-
tion of deformity:

When the lumbar scoliosis curve is large and sub-
luxation of the apical vertebra is severe, correction of
deformity is required. Improvement of back pain and
successful fusion are attributed to the correction of
scoliosis as well as restoration of lumbar lordosis and
sagittal imbalance. Posterior instrumentation can
achieve a correction of scoliosis. However it is difficult
to restore lumbar lordosis (13, 9). And this lumbar
lordosis usually requires anterior interbody release
combined with anterior column support. Restoration
of sagittal imbalance is achieved by anterior column
support or additional techniques such as vertebral
osteotomy (6).

For adult scoliosis surgical treatment, there are a
lot of techniques and approaches that has been de-
fined. These techniques include; osteotomy, colon re-
section, minimal invasive surgery, mini open surgery
and etc. Surgical techniques and approaches, are be-
yond the scope of this review.

GENERAL PRINCIPLES OF SURGICAL
TREATMENT:

These points mentioned below should be consid-
ered for surgical treatment of adult scoliosis.

1) General condition including medical co-mor-
bidities: Selection of the surgical procedure is highly
depends on the general condition of the patient.
Patient’s cardiopulmonary status, diabetes mellitus
presence, increased tromboembolic event risk and
etc. affects the procedure selection.

2) Osteoporosis: Osteoporosis can weaken fixa-
tion strength, causing loss of correction and pseud-
arthrosis. Segmental fixation and anterior column
support may strengthen the fixation, and use of ce-
ment around the pedicle screw can enhance screw
purchase.

3) Stiffness of curve: In stiff curve it is difficult to
achieve optimal correction with surgery. In adoles-
cent scoliosis, the compensatory curve is spontane-
ously corrected when the major curve is surgically
corrected. However spontaneous correction is not
as promising in adult scoliosis due to the decreased
flexibility of the curve associated with degenerative
change.

4) Coronal and sagittal imbalance: Accompanied
coronal and sagittal imbalance is common in degen-
erative scoliosis. Sagittal imbalance leads to poor re-
sults in surgery, so that the restoration of imbalance
is more critical than correction of scoliosis itself (17).

The fusion level for correction of deformity in de-
generative scoliosis has a crucial consideration on the
results of surgery. Generally the recognizable criteria
to determine fusion level are as follows (19, 1):

1) Fusion should not be stopped at the apex of the curve.

2) The junctional kyphosis is included in the fusion.

3) The severe lateral subluxation is included in the fu-
sion.

4) The spondylolisthesis and retrolisthesis are included
in the fusion.

5) The upper instrumented vertebra is better to be hori-
zontal than tilted.

There is debate about the proximal fusion level
that it should be extended to T10 or stop at the lum-
bar spine. Fusion stopped at L1 is likely to cause ad-
jacent segment disease at the thoracolumbar region.
To prevent this, fusion up to T10 is recommended
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since T10 is more stable than T11 and T12 due to
true rib attachment on T10. However some surgeons
suggest that this cannot prevent adjacent segment
disease fundamentally, because it develops as a de-
generative process (38). Conversely fusion up to T10
is likely to cause more per-operative complications.
Cho et al. reported that fusion to T11 or T12 was ac-
ceptable when the upper instrumented vertebra was
above the upper end vertebra (10).

It is important to determine whether distal fusion
level should be stopped at L5 or extend to the sacrum.
The distal fusion usually goes to L5, since the apex of
scoliosis is located at L2-4 and the L4-5 disc has de-
generative changes. There is no doubt that fusion to
the sacrum is performed in patients who have exist-
ing pathology at the L5-S1. However there is contro-
versy regarding whether fusion stops at L5 or extends
to the sacrum when the L5-S1 segment looks healthy
(30,23). Surgery in which the fusion stops at L5 com-
pared to S1 is considered to be relatively small; how-
ever this may cause subsequent degeneration at L5-
S1.Edwards et al. reported that 61% of patients under
fixation at L5 showed degenerative changes, leading
to sagittal imbalance and increasing risk of reopera-
tion (16). Accordingly it is preferable to fuse to the
S1 in patients with sagittal imbalance, as it is highly
likely to cause subsequent degeneration at the L5-S1
segment, even without degenerative change before
surgery. Fusion to the sacrum achieve a better correc-
tion of sagittal imbalance than fusion to L5. However
the complication rate is higher in the fusion to the
sacrum. Pseudarthrosis, which is the most common
complication at the L5-S1 segment, developed in 42
% of cases of fusion to the sacrum, but 4% of cases of
fusion to L5. To prevent pseudarthrosis, interbody fu-
sion and additional iliac fixation are strongly recom-
mended (11). Sagittal decompensation after fusion to
the sacrum is not uncommon, and therefore restora-
tion of lumbar lordosis is critical to achieve sagittal
balance (12).

COMPLICATIONS:

Complications are associated with all procedures.
Surgical treatment for adult deformity, regardless of
corrective procedure, is associated with high compli-
cation rates (19). Literature-reported complications
include pseudarthrosis, infection, neurological defi-
cits, cerebrospinal fluid leaks, failure of implants, cat-
astrophic injury, adjacent segment disease, systemic

complications, and pulmonary embolism (27). Sansur
et alreported an overall complication rate of 13.4 %
for treatment of adult scoliosis. The study concluded
that osteotomies, revisions, and combined approach-
es resulted in significantly higher complication rates
(32). Smith et al retrospectively reviewed the rate of
complications associated with surgery for scoliosis
in relation to patient age (41). The study concluded
that older patients in comparison with younger pa-
tients had a significantly greater complication rate at
2-year follow-up. However, despite the greater risk
of complications, elderly patients, in comparison to
younger patients, demonstrated a greater extent of
improvement in standardized measures of disability,
pain, and health-related quality of life (43). Smith et
al reported a total infection (superficial and deep)
rate of 3.7 % from 5801 adult scoliosis patients follow-
ing surgery. The rate of infection also increased when
surgery included a fusion (42). Mok et al reported a
reoperation rate of 26% at 2-year follow-up among
89 patients who underwent surgery to treat adult de-
formity as compared with 65% of patients who did
not require a revision procedure (27). Scheufler et al
retrospectively reviewed the clinical outcomes and
complications of 30 adult scoliotic patients. The study
reported a major complication rate of 59.9 % and a
minor complication rate of 23.4 %. Despite the high
major complication rate, 83 % of patients were satis-
fied with the treatment at the 1-year follow-up (33).

CONCLUSION:

Adult scoliosis deformity can have a significant
and measurable impact on an adult’s health-related
quality of life. The patient often has an associated co-
morbidity or osteoporosis. The goals of surgery are to
treat pain, relive neurologic symptoms and maintain
or restore global balance. The absolute degree of cor-
onal curve correction and cosmesis is less important
than the restoration of sagittal balance.

The surgery is technically demanding and as-
sociated with significant risk and morbidity. The key
questions in surgical planning are the choice of fixa-
tion levels, extension of fusion across the thoraco-
lumbar junction, choice of an L5 or sacral end point.
The surgical approaches to adult deformity continue
to evolve. New techniques and technologies are wel-
come, but caution is required to determine the indi-
cations and safety.
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SUMMARY

Prof. Jirgen Harms was borned in Darmstadt in 1944. He
finished the Medical Faculty of Frankfurt. Jirgen Harms is
an internationally renowned specialist in the field of spinal
surgery. He has led more than 10,000 spinal surgery and is
one of the most experienced spine experts worldwide. He is
a pioneer of advanced surgical techniques in scoliosis surgery,
tumor surgery, transoral surgery, TLIF technique or the dorsal
fixation of the atlanto-axial complex, which are now practiced
worldwide.

Key words: Prof. Jurgen Harms, scoliosis, Harms reduction
technique, Harms Study Group

Level of Evidence: Biography, Level V

INTRODUCTION:

Prof. Jlirgen Harms was borned in Darmstadt in
1944. He finished the Medical Faculty of Frankfurt.
Jurgen Harms is an internationally renowned special-
ist in the field of spinal surgery (12). He has led more
than 10,000 spinal surgery and is one of the most
experienced spine experts worldwide (27). He is a
pioneer of advanced surgical techniques in scoliosis
surgery, tumor surgery, transoral surgery, TLIF tech-
nique or the dorsal fixation of the atlanto-axial com-
plex, which are now practiced worldwide (11). Many
Turkish spinal surgeon had been taken education on
spinal surgery from him in Germany.

HISTORY OF LIFE:

Prof. Jurgen Harms was borned in Darmstadt in
Germany in 1944. He was attended to the Medical
School of Frankfurt University between 1963 and
1968. Than, he finished the residency program of the
Orthopaedics and Traumatology in the University of
Saarbriicken in 1974 (11-13) (Figure-1).

Focal areas in spinal surgery of him are cervical
spine surgery, deformities of the spine, degenerative
diseases of the spine, dorsal dynamic stabilization,

OZET

Prof. Dr. Jirgen Harms 1944 yilinda Almanya’nin Darmstadt
kentinde dogdu. Frankfurt tip fakdltesini bitirdi. Jirgen
Harms spinal cerrahi alaninda diinyaca lne sahiptir. On
binden fazla spinal operasyon yapmistir ve tim diinyada
bu konuda en deneyimli cerrahti. Omurga cerrahisinin
gercek bir 6nciist ve kdse tasi olup, bir cok gelismeye imza
atmistir. Anterior cerrahiyi, omurga ttimorlerinin cerrahi
tedavisini, spondilolistezis rediiksiyonunu ve TLIF tekniklerini
gelistirmistir. Bu alanlarda da diinya capinda en cok cerrahi
deneyime sahip cerrahtir.

Key words: Prof. Dr. Jurgen Harms, skolyoz, Harms reduksiyon
teknigi, Harms Calisma Grubu

Level of Evidence: Biography, Level V

Figure-1. Prof. Jurgen Harms
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spinal fractures, intervertebral disc prostheses, pres-
ervation of mobility, scoliosis, transoral surgery at the
craniocervical transition and spinal tumors (12) (Fig-
ure-2).

Figure-2. Prof. Harms in the operating room.

In 1978, he was be Professor of Orthopedics in
University of Saarland, in city of Saar in Hamburg
with the scientific investigations of new surgical tech-
niques as well as new materials and instruments for
spinal column and hip surgery (2-7). Since 1980, he
has worked as the Medical Director of the Deparment
of the Orthopedics and Spinal Column Surgery in the

Academic Teaching Hospital of the University of Hei-
delberg (11-13) (Figure-3).

Figure-3. Heidelberg University Hospital

Prof. Harms had been set scientific cooperations
with spinal column specialists in Europe, America,
Asia, Africa and Australia. He had been chairman and
speaker at many international congresses worldwide.
He also went to teach the experiences of the spinal
surgery as a guest professor and guest surgeon in
the US, Far East incl. Pacific region, Africa, Europe (27)
(Figure-4).

Figure-4. In international spine congress with the contributors.
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Prof. Harms is still the consultant on various re-
search projects. He has many publications on new
spinal column surgery techniques. He is editor of
some orthopedic journals and honorary member of
the SRS (27).

In last decade, he has got severe lumbar spinal
stenosis. So, he could not attend some international
congresses of the spinal surgery. He is operated a few
years ago and he can work in the hospital now.

CONTRIBUTIONS FORTHE SPINAL SURGERY:

He is a pioneer of advanced surgical techniques
in scoliosis surgery, tumor surgery, transoral surgery,
TLIF technique or the dorsal fixation of the atlanto-
axial complex, which are now practiced worldwide
(12). Many Turkish Spinal Surgeons had been taken
education on spinal surgery from him in Germany
(Figure-5).

Figure-5. Many Turkish Spinal Surgeons had been tak-
en education on spinal surgery from him in Germany.

Jirgen Harms is an internationally renowned spe-
cialist in the field of spinal surgery. He has led more
than 10,000 spinal surgery and is one of the most ex-
perienced spine experts worldwide (11-13). His tran-
soral approach technique for the odontoid fractures

was most popular technique in the cervical spine sur-
gery (22). He determined the new technique for the
for the posterior fusion of C1-2 with the screw and
rod fixation (10,18,23,26) (Figure-6,7)

Figure-6. The fixation of the odontoid with the tran-
soral approach.

Prof. Harms was determined new technique for
the reduction of the olisthesis (8). Necessity of the an-
terior support of the tricortical bone graft for the best
results for the surgery of the spondylolisthesis was
established by him (8). He wrote the book named “Pe-
diatric Spine” with Zielke in 1985 (29) (Figure-8.a,b).

In 1994, Dr. Harms contributed for AO Classifica-
tion of the thoracic and lumbar spine injury (9,16).
Prof. Harms also contributed for Lenke classification
of AIS in 2003. He designed a new spinal instrumen-
tation system (24-25). Harms Spinal Instrumenta-
tion System — HSIS) and titanium cage (Harms cage)
(15,17) (Figure-9).

He determined the a new creative technique for
posterior resection of the hemivertebrae with poste-
rior spinal instrumentation (20-21)

Dens Axis

| ¢
Atlas

Figure-7. C1-2 fixation technique of Prof. Harms.
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Figure-9. Harms cage

The Harms Study Group (HSG) was established in
1995 under the direction of Professor Jirgen Harms
and Randal Betz. For the past decade, the Harms
Study Group has been internationally recognized for
producing the highest quality published research on
new spinal deformity surgery techniques and has had
over 150 peer reviewed publications in scientific jour-
nals. The group has achieved this standard by con-
ducting comprehensive, multi-center prospective re-
search studies aimed at answering important clinical
questions regarding treatment approach and tech-

niques. A firm began formally funding HSG in October
of 2000, with a grant that covered an administrative
budget for Philadelphia, San Diego, and St. Louis. A
data reimbursement budget was included for addi-
tional study group sites (28) (Figure-10)

In 2001, under the direction of Peter Newton and
Randal Betz, the study group advanced with the de-
velopment of a multi-user, web-driven, scoliosis data-
base. All of the previous data collected by the study
group was imported into this secure, multifaceted,
comprehensive database. The ability to collect, man-
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Figure-10. Harms Study Group (HSG)

age, and extract data was immediately more efficient,
as the new database incorporated digital images of
radiographs and clinical photographs. To optimize
the utility of the new database, formal prospective
study protocols were updated for the two main stud-
ies of the group: the “Lenke 1 Curve Study’, which
compared three different surgical approaches in tho-
racic curves and the “Algorithm Study”, which com-
pared approaches for all curve types in order to es-
tablish recommended treatment algorithms (28).

In 2002, both prospective studies were underway
and the improvements and growth of the group were
apparent with the implementation of standardized
data collection practices and the organized dissemi-
nation of individual member database mining proj-
ects. The administration of the group was split be-
tween the Philadelphia and San Diego sites (28).

In 2003, additional formalization of the study
group occurred with extensive database upgrades.
The San Diego site assumed the main administrative
tasks of the study group; subcontracting with each
site and managing the data verification, invoicing,
and data reimbursements. The Harms Study Group
grew from twelve to sixteen surgeon members, and
the database became the largest Adolescent Idio-

pathic Scoliosis database in existence (28).

In 2004, the study group continued ongoing pro-
spective data collection and also performed its first
multi-center, retrospective study, evaluating the op-
erative management of Scheuermann’s Kyphosis. The
data for seventy-one patients, including radiographic
outcomes, complication tracking, and surgical tech-
nique was included. The productivity of the group
also grew with a total of nine podium presentations
presented at society annual meetings (28).

In 2005, the prospective study of Scheuermann’s
Kyphosis was launched and three multi-center retro-
spective studies were developed and implemented
by the group:

1) Defining the Incidence of Complications and
Risk Factors Associated with the Use of Single Lung
Ventilation for Thoracoscopic Surgery in Pediatric Spi-
nal Deformity.

2) Retrospective Cerebral Palsy Scoliosis Study:
Quantifying Outcomes and Risks.

3) A Multicenter Retrospective Review of the Re-
sults of Three Classes of Surgical Treatment for Con-
genital Scoliosis Due to Hemivertebrae.

The results of the Retrospective Multi-Center Ky-
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phosis Study were presented as a podium presenta-
tion in addition to six other podium presentations in
2005(28). In 2006, an additional retrospective study
was implemented, comparing severe cases of scolio-
sis either treated with or without Halo Traction. This
study included a peer-to-peer group of surgeons and
was facilitated by the HSG. This provided the oppor-
tunity for the educational outreach efforts of the HSG
to unite with the HSG research endeavors. The HSG
also embarked on a medical textbook project relating
to the treatment of Idiopathic Scoliosis. In addition,
a prospective study of motion preservation following
spinal fusion was launched (28).

In 2007, the HSG research infrastructure was
launched to sustain the evolution of the group. The
infrastructure would be responsible for centralized
digital x-ray measurement and storage, data organi-
zation and analysis for individual study group mem-
ber projects, and data quality assurance for all pro-
spective studies. The productivity of the group grew
to fifteen podium presentations. The mechanism for
digital image transfer was developed and hardcopy
films were scanned into digital images for more than
half of the 1500 patients in the HSG database. The
“Lenke 1 Curve Study” was completed and the “Al-
gorithm Study” was converted into a long-term Da-
tabase Registry of AlS, in which operative and non-
operative cases were included, with follow-up span-
ning twenty-five years (28).

In 2008, the HSG research infrastructure activity
benefited the group’s data integrity and productivity
by initiating the conversion of all existing manual x-
ray measurements to digital measurements and cre-
ating a new version of the multi-user web-based
database. The mechanisms for multi-center study
participation were further strengthened by establish-
ing data collection standardization manuals and im-
proved, revised data collection case report forms. To
ensure continual communication with all sites, a HSG
web-based central folder was established. This cen-
tral folder housed up-to-date versions of all HSG doc-
uments (protocols, CRFs, and manuals) and allowed
all remote access to vital study documents. Monthly
site coordinator calls were initiated to facilitate site
compliance. Two new studies were launched: “The
Prospective Study of Scoliosis in Children with Cere-
bral Palsy” and “The Retrospective Study of Posterior
Vertebral Column Resection in Pediatric Spinal Defor-
mity.” (28).

In 2009, the Harms Study Group infrastructure
focused on migrating the AIS data from the original
database application into the improved version of
the multi-user web-based database and continued
converting all manual x-ray measurements into digi-
tal measurements. The study group began a new
retrospective study on scoliosis correction in Marfan
Syndrome (28).

In 2010, the textbook, Idiopathic Scoliosis: The
Harms Study Group Guide to Evaluation and Treat-
ment, was published. It was an immediate best-seller

for Thieme Publishers. The Harms Study Group Foun-
dation began fund raising efforts and raised over
$100,000 to support HSG research and education
outreach (28) (Figure-11).

Figure-11. Harms Study Group Foundation began
fund for the research and education.

In 2011, the HSG completed a revised version of
“Adolescent Idiopathic Scoliosis: Navigating Your

Journey--A Guide for You and Your Family” Twenty-
five thousand copies were printed. The group’s AlS
Database Registry grew to over three thousand pa-
tients, and an OREF grant for the Cerebral Palsy in
Scoliosis study was awarded, allowing for future
funding of this study through 2012 (28) (Figure-12).

.~ \-ﬁ‘ S
Figure-12. OREF grant for the Cerebral Palsy in Sco-
liosis study was awarded, allowing for future funding
of this study through 2012.
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The members of the HSG conduct a Cerebral Palsy
Scoliosis meeting, made possible by the OREF grant.
The patient education handbook was translated into
Chinese and Spanish. The productivity of the study
group soared to twenty-three podium presentations
and twenty-seven poster presentations at scientific
meetings (28).

The HSG prospective study of Scheuermann's
Kyphosis was completed, as was the prospective
study of Post-Operative Motion in AlS, for patients
with a two to five year follow-up. The patent educa-
tion handbook was translated into Turkish and Latin
Spanish. The study group’s productivity was reflect-
ed in twenty-two podium presentations and sixteen
poster presentations at annual scientific meetings
and conferences (28).

Prof. Dr. Jirgen Harms works at the Ethianum
Hospital Heidelberg as the medical director and chief
physician for spinal surgery. He is widely considered
expert in spinal surgery. In 2014 and 2015 he was
named as one of Germany’s top spinal surgeons by
FOCUS magazine. Dr. Harms has also been listed by
the Leading Medicine Guide as an expert in spinal
surgery (13). He has more than 30 years of experience
in orthopedics and spinal surgery. His worldwide re-
nown as a top medical professional is reflected in his
international patient list (13,27-28).
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CME QUESTIONS / STE SORULARI

1- Which animal is preffered in the study of

Kazanci et. al.?

a) Pig
b) Dog
c) Cat
d) Rat
e) Guina pig

5- Which sentence of the below is not correct

according to the study of Kis et al?

a) Brucellosis and tuberculosis must be placed
in differential diagnosis of patients with muscu-
loskeletal findings in endemic regions.

b) Multifocal involvement, paravertebral involve-
ment and bone erosion was higher in brucellosis

cases
¢) This study is included 19 patient
2- Which drug revealed more beneficial re- d) Lumbarinvolvement was presentin all of the
sults in histopathological evaluations when com- brucellar, and majority of the tuberculous cases.
pared with methylprednisolone in the study of e) MRI, whichisa non-invasive and highly sensi-
Kazanci et al? tive imaging modality, should be the first choice
a) Dipridamol in early diagnosis of spondylodiscitis.
b) Etofenamate
c¢) Indomethacin
d) Diclofenac sodium
e) Prednisolone
6- How many cases with involvements in in-
tervertebral disc and adjacent corpus fields were
3- Which one morphometricvalue wasusedin  present in the study of Kis et al statistically?

the study of Ozdogan et al?

a) Hight of disc a) 12
b) Sagittal index b) 8
c) Spinopelvicinclination angle o 14
d) Sacral slop d) 18
e) SRS24 e) All of the patients

4- How many patient was evaluated in the

study of Ozdogan et al? 7- How many cases had been gone to surgery
of the patients in the study of Celilov et al.
a) 90
b) 100 a) 50
c) 150 b) 55
d) 170 c) 60
e) 190 d) 65

e) 70
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CME Questions

8- Which complication of the patient with
multiple myeloma treated with percutaneous ver-
tebroplasty was presented according to the case
report of Ozdogan et. al. ?

a) Dysphonia
b) Dispne

c) Pain of neck
d) Dysphagia

e) Neural deficit

9- Which complication of the patient cervical
pathology treated with surgery was not seen
intraoperatively according to the review article of
Diizkalir et. al. ?

a) Vascularinjury

b) Recurrent laryngeal nerve injury
c) Duralinjury

d) Dysphagia

e) Nerural deficit

10- What is the name of the primary de-
generative scoliosis according to the review arti-
cle of Karadeniz ?

a)
b)
<)
d)

e)

Progressive idiopathic
De Nova
Spondylopathic
Lower type

Elderly deformity
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JTSS 26(2) issue CORRECT ANSWERS OF CME QUESTIONS:

10.

. C
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Tark Ortopedi ve Travmatoloji
Birligi Dernegi
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MARA DMURGA GRUBU
SEOPLANTILARI

18 KASIM 2015 - Carsamba, Saat: 19.00 / Yer: Ozel Hisar Hastanesi, Umraniye / istanbul

“Vertebral osteotomiler”

Dr. Halil BURC

“Vertebral osteotomi uygulamalarinda inciler ve tuzaklar”

Dr. Mehmet TEZER

“Olgu Tartismasi”

Dr. Sinan KAHRAMAN, Dr. ismail OLTULU, Dr. Mehmet Nuri ERDEM
Moderator: Dr. Mehmet TEZER

16 ARALIK 2015 - Carsamba, Saat: 19.00 / Yer: Ozel Sisli Kolan internationalHastanesi,
Okmeydani / istanbul
“Spondilolistezis cerrahi tedavisinde inciler ve tuzaklar”

Dr. Yener ERKEN

“Spinal stenozun cerrahi tedavisinde inciler ve tuzaklar”
Dr. i. Teoman BENLI

“Olgu Tartismasi”

Dr. Emre KARADENIZ, Dr. Seckin SARI, Dr. Sinan ERDOGAN
Moderator: Dr. i. Teoman BENLI
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13 OCAK 2016 - Carsamba, Saat: 19.00 / Yer: Kadikéy Sonomed Plaza, Kadikdy / Istanbul
TOD - TND KARDESLIK TOPLANTISI-1

Konjenital Spinal Deformiteler”

Dr. Ufuk TALU

Diastometamyeli ve Gergin Omurilikde Yaklagimlar"
Dr. Tufan HICDONMEZ

Sagital plan deformiteleri ve Scheuermann kifozu*
Dr. Ciineyt SAR

Spinal Deformite Olgu Sunumu”

Dog. Dr. Mehmet AYDOGAN, Dr. Orkun KOBAN
Moderator: Basar ATALAY

20 OCAK 2016 - Carsamba, Saat: 19.00 / Yer: S.B. Balta Limani Egitim ve Arastirma Hastanesi,
Baltalimani / istanbul

“|diopatik skolyozun cerrahi tedavisinde inciler ve tuzaklar”

Dr. Yunus ATICI

“Biiyiiyen omurga deformitelerinin cerrahi tedavisinde inciler ve tuzaklar”

Dr. Biilent BALIOGLU

“Olgu Tartismasi”

Dr. Engin CETIN, Dr. Yunus ATICI, Dr. Akif ALBAYRAK

Moderatér: Dr. Mehmet AYDOGAN

17 Subat 2016 - Carsamba, Saat: 19.00 / Yer: S.B. Ruh ve Sinir Hastaliklari Hastanesi, Bakirkoy /
istanbul

TOD - TND KARDESLIK TOPLANTISI-2

“Kranioservikal dejeneratif hastaliklari cerrahisinde inciler ve tuzaklar”

Dr. Ender OFLUOGLU

“Kranioservikal bileskenin travma cerrahisinde inciler ve tuzaklar”

Dr. Mehmet AYDOGAN

“Olgu Tartismasi”

Dr. Uzay ERDOGAN, Dr. Okan OZYURT, Dr. Hande EZERASLAN

Moderator: Dr. Erhan EMEL

16 Mart 2016 - Carsamba, Saat: 19.00 / Yer: S.B. Fatih Sultan Mehmet Egitim ve Arastirma Hastanesi,
Goztepe /Istanbul

“Benign omurga tiimérleri cerrahisinde inciler ve tuzaklar”

Dr. Sinan KARACA

“Primer malign omurga tiimorleri cerrahisinde inciler ve tuzaklar”

Dr. Nurullah ERMiS

“Primer metastatik omurga tiimorleri cerrahisinde inciler ve tuzaklar”
Dr. Yunus Emre AKMAN

“Olgu sunumu”

Dr. Kerim SARIYILMAZ, Dr. Yunus Emre AKMAN, Dr. Sinan KARACA
Moderator: Dr. Onder OFLUOGLU
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STE Sorular

20 Nisan 2016 - Carsamba, Saat: 19.00 / Yer: Amerikan Hastanesi, Nisantasi / istanbul
“interbody cage uygulamalar”

Dr. Turgut AKGUL

“PLIF, TLIF ve XLIF uygulamalarinda inciler ve tuzaklar”

Dr. Ciineyt SAR

“Olgu sunumlari”

Dr. Murat KORKMAZ, Dr. Meehmet Nuri ERDEM , Dr. Turgut AKGUL

Moderator: Dr. Ciineyt SAR

4 Mayis 2016 - Carsamba, Saat: 19.00 / Yer: GATA Haydarpasa Askeri Hastanesi, Haydarpasa /
istanbul

“|diopatik skolyozda konservatif tedavide inciler ve tuzaklar”

Dr. Serkan BILGIC

“idiopatik skolyozda konservatif tedavisinde SpineCor uygulamalar”

Dr. Omer ERSEN

“Olgu Tartismasi”

Ayhan ULUSOY, Dr. Emre KETENCI, Serhat YANIK

Moderator: Dr. Sevki ERDEM

25 Mayis 2016 - Carsamba, Saat: 19.00 / Yer: istanbul Kemerburgaz Universitesi Tip Fakiiltesi,
Mahmutbey /istanbul

“Torakal vertebra kiriklarinin cerrahisinde inciler ve tuzaklar”

Dr. Ramazan Erden ERTURER

“Torakolomber omurga kiriklarinda inciler ve tuzaklar”

Dr. Onat UZUMCUGIL

“Alt lomber ve sakrum omurga kiriklarinda inciler ve tuzaklar”

Dr. Kiirsat BAYRAKTAR

“Olgu Tartismasi1”

Dr. Emre KARADENIZ, Dr. Sinan ERDOGAN, Dr. Mehmet Biilent BALIOGLU
Moderator: Dr. Cagatay OZTURK

18 Haziran 2016 - Carsamba, Saat: 19.00 / Yer: MUV Akamademi Hastanesi, Altunizade /Istanbul
“Konjenital skolyoz cerrahisinde inciler ve tuzaklar”

Dr. Cagn KOSE

“Konjenital kifoz cerrahisinde inciler ve tuzaklar”

Dr. Murat BEZER

“Olgu Tartismasi”

Dr. Engin CETIN, Dr. Yunus ATICI, Dr. Akif ALBAYRAK

Moderato6r: Dr. Murat BEZER

339



DUZENLEME KURULU
Dr. Mehmet AYDOGAN (Baskan)
Dr. Clineyt SAR
Dr. i. Teoman BENLI
Dr. Mehmet TEZER
Dr. Murat BEZER
Dr. Sevki ERDEM
Dr. Cagatay OZTURK
Dr. Onat UZUMCUGIL
Dr. Yener ERKEN

Dr. Yunus ATICI (Sekreter)

* Bu toplantilar Tiirk Ortopedi ve Travmatoloji Birligi Dernegi (TOTBID),

Tiirk Omurga Dernegi (TOD) tarafindan desteklenmektedir.
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