THE JOURNAL OF

TURKISH

Cilt:25, Sayi: 4 /Volume: 25, Number: 4
Ekim 2014 / October 2014






The Journal of Turkish Spinal Surgery

TURK OMURGA CERRAHISI DERNEGI
adina sahibi : Serdar KAHRAMAN
TURK OMURGA CERRAHISI DERNEGI
Baskan : Serdar KAHRAMAN

2. Baskan : Omer AKCALI

Sekreter : Alpaslan SENKOYLU
Sayman : Cagatay OZTURK

Haluk BERK

Hakan CANER

Uyur ER

Esat KITER

Deniz KONYA

Halil ibrahim SECER

Uyeler :

Yazisma Adresi : i. Teoman BENLI
Hisar Intercontinental Hospital,
Alemdag Cad., Siteyolu Sok., No: 7
Umraniye / ISTANBUL
www.jtss.org

Bu derginin yayin hakki Tiirk Omurga
Cerrahisi Dernegi'ne aittir.

Turk Omurga Cerrahisi Dergisi

U¢ ayda bir yilda 4 kez yayinlanir.
(Ocak, Nisan, Temmuz ve Ekim)
Son baski Yeri : Ankara

Son baski Tarihi : Ekim, 2014

Baski : iRiS INTERAKTIF LDT. $Ti.

www.irisinteraktif.com

Cilt: 25+ Sayi: 4 « Ekim 2014

Owner of the journal: Mahir GULSEN
on behalf of the TURKISH SPINAL
SURGERY ASSOCIATION
TURKISH SPINAL SURGERY ASSOCIATION
President : Serdar KAHRAMAN
Vice President: Omer AKCALI
Secretary : Alpaslan SENKOYLU
Treasurer : Cagatay OZTURK
Members : Haluk BERK

Hakan CANER

Uyur ER

Esat KITER

Deniz KONYA

Halil ibrahim SECER
Corresponding Address : i. Teoman BENLI
Hisar Intercontinental Hospital,
Alemdag Cad., Siteyolu Sok., No: 7
Umraniye / ISTANBUL
www.jtss.org
Copyright : Turkish Spinal Surgery
Association
The Journal of Turkish Spinal Surgery is
published 4 times in a year.
(January, April, July and October)
Printing Place : Ankara
Date of print: October, 2014
Publisher: iRiS INTERAKTIF LDT. STi.

www.irisinteraktif.com

109



Emre ACAROGLU
Serdar AKALIN
Omer AKCALI
Ayhan ATTAR
Ahmet ALANAY
Emin ALICI
Necdet ALTUN
Onder AYDINGOZ
Ufuk AYDINLI
Mehmet AYDOGAN
Murat BAVBEK
|.Teoman BENLI
Haluk BERK
Murat BEZER
Nafiz BILSEL
Suikrii CAGLAR
Derya DINCER
Uygur ER

TURK OMURGA CERRAHISi DERGISI

Editor
ismet Teoman BENLI
Editor Yardimalar
Sait NADERI
Omer AKCALI
Alpaslan SENKOYLU
Uygur ER
Yayin Kurulu
ismet Teoman BENLI
Sait NADERI
Omer AKCALI
Alpaslan SENKOYLU
Uygur ER
Cagatay OZTURK
Deniz KONYA
Serkan BILGIC
Mehmet AYDOGAN
Mehmet Biilent BALIOGLU
Yunus ATICI
Danisma Kurulu
Nuri EREL
Osman GUVEN
Azmi HAMZAOGLU
Murat HANCI
N. Cihangir ISLAM
Serdar KAHRAMAN
Erdal KALKAN
0Oguz KARAEMINOGULLARI
Cumhur KILINCER
Kemal KOG
Kadir KOTIL
M. Akif KAYGUSUZ
Esat KITER
Deniz KONYA
Can KOSAY
Abdullah MILCAN
Radhey S.MITTAL (Hindistan)
Sait NADERI

Serdar NECMIOGLU
Ali OKUR
Serdar OZGEN
Gagatay OZTURK
Selcuk PALAOGLU
Abolfazl RAHIMIZADEH (iran)
Salman SHARIF (Pakistan)
Erhan SERIN
Erhan SESLI
Can SOLAKOGLU
Yetkin SOYUNCU
Clineyt SAR
Ali SEHIRLIOGLU
Ufuk TALU
Kemal US
Erol YALNIZ
Muharrem YAZICI
Tarik YAZAR




Emre ACAROGLU
Serdar AKALIN
Omer AKCALI
Ayhan ATTAR
Ahmet ALANAY
Emin ALICI
Necdet ALTUN
Onder AYDINGOZ
Ufuk AYDINLI
Mehmet AYDOGAN
Murat BAVBEK
i.Teoman BENLI
Haluk BERK
Murat BEZER
Nafiz BILSEL
Siikrii CAGLAR
Derya DINCER
Uygur ER

Editor-in Chief
ismet Teoman BENLI
Accociate Editors
Sait NADERI
Omer AKCALI
Alpaslan SENKOYLU
Uygur ER
Publishing Comittee
ismet Teoman BENLI
Sait NADERI
Omer AKCALI
Alpaslan SENKOYLU
Uygur ER
Cagatay OZTURK
Deniz KONYA
Serkan BILGIC
Mehmet AYDOGAN
Mehmet Biilent BALIOGLU
Yunus ATICI
Scientific Board
Nuri EREL
Osman GUVEN
Azmi HAMZAOGLU
Murat HANCI
N. Cihangir ISLAM
Serdar KAHRAMAN
Erdal KALKAN
0guz KARAEMINOGULLARI
Cumhur KILINCER
Kemal KOC
Kadir KOTIL
M. Akif KAYGUSUZ
Esat KITER
Deniz KONYA
Can KOSAY
Abdullah MILCAN
Radhey S.MITTAL (Hindistan)
Sait NADERI

THE JOURNAL OF TURKISH SPINAL SURGERY

Serdar NECMIOGLU
Ali OKUR
Serdar OZGEN
Cagatay OZTURK
Selcuk PALAOGLU
Abolfazl RAHIMIZADEH (iran)
Salman SHARIF (Pakistan)
Erhan SERIN
Erhan SESLI
Can SOLAKOGLU
Yetkin SOYUNCU
Cuneyt SAR
Ali SEHIRLIOGLU
Ufuk TALU
Kemal US
Erol YALNIZ
Muharrem YAZICI
Tark YAZAR




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-

Xii



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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EDITORDEN / EDITORIAL

Sevgili Meslektaslarim,

2014 yilinin son sayisina ulasmanin mutlulugunu duyuyoruz. Oncelikle tiim meslektaslarimin ve ailelerinin

kurban bayramini kutlar, mutluluk, esenlik ve huzur getirmesini dilerim.

Bu sayida toplam yedi arastirma makalesi yer almaktadir. ilki spinal kord yaralanmalarinda aminoguanidin
ve metilprednizolonun etkilerini arastiran deneysel bir calismadir. Bu deneysel calisma icin Halil ibrahim Secer
ve arkadaslarini yiirekten kutluyorum. ikinci calisma, osteoporotik omurga kiriklarinda kemik dansitometrisi
ve osteofit ve disk skorlarinin korelasyonunu arastiran bir calismadir. Geri kalan bes calisma, anterior torakal
transtorasik yaklasimlari karsilastiran bir calisma disinda TORAKAL DIiSK HERNI' lerinin konservatif degisik
cerrahi tedavi sonuclarini iceren calismalardir. Tim bu calismalarin okuyucularin oldukga ilgisini ¢cekecegini

distinmekteyim.

Bu sayida, ayrica iki adet derleme olup bunlardan ilki yine torakal disk hernilerinin tani ve tedavisini literatiir

esliginde ayrintili olarak aktaran bir derlemedir. Diger derleme kordoma ile ilgilidir.

Bu sayida Ug¢ adet olgu sunumu yer almaktadir. Bunlarin ikisi de lomber disk hernileri ile ilgili olup, biri
kendiliginden kaybolan sekestre disk hernisi olgusu, digeri intradural lomber disk hernisi olgusudur. Son olgu

sunumu ise dev bir servikal osteofit nedeniyle opere edilen bir olgudur.

Bu sayida “Omurga Cerrahisinin Onciileri bélimiimiizde, Ankara Tip Fakiiltesinde Tiirk omurga cerrahisine
blylk katkida bulunmus, bir cok omurga cerrahinin yetismesine vesile olmus halihazirda bu kurumdaki
gorevine devam eden Prof. Dr. Derya Dinger yer almaktadir. Kendilerine saglkl ve huzurlu uzun yillar diliyor,

sevgi ve saygilarimizi sunuyoruz.

istanbul ve cevresi illeri kapsayan, 6zellikle asistan ve yeni uzmanlarin omurga cerrahisine ilgilerini artirmak
ve egitimlerine katkida bulunmak ve deneyimli meslektaslarimizin deneyimlerinin aktariimasini saglamak icin,
baskanhgini, bu sene Prof. Dr. Ciineyt SAR’In y(ritecedi ve sekreteryasini Op. Dr. Yunus Atici’'nin yapacadi,
Marmara Omurga Grubu Toplantilari Diizenleme Kurulu'nca her ay diizenli olarak yapilan “Marmara Omurga

Grubu Toplantilari” devam edilecektir.

Toplantilar Ekim ayinda (15 Ekim Carsamba) Avantgarde Levent Hotel'de Prof. Dr. Azmi Hamzaoglu'nun
sunacad! “Adult Skolyozda Cerrahi Tedavi Secenekleri, Karsilasilan Sorunlar ve Komplikasyonlar” bashkh

konferansla baslayacaktir. Diger toplanti programi sonra duyurulacaktir.
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Resertifikasyon icin TOTBID TOTEK'ten gelen istek dogrultusunda yayinladigimiz STE sorularina bu sayida
da devam etmekteyiz. Bu sayida yer alan STE sorularinin cevaplarinin, sorularin yer aldigi sayfada belirtildigi

gibi cutku@ada.net.tr veya admin@jtss.org.tr adreslerine yollanmasi gerekmektedir. Yollanan cevaplar, TOTBID

TOTEK biinyesinde gorev yapan konuyla ilgili sekreteryaya tarafimizdan yollanacaktir.

Turk Omurga Cerrahisi ailesine esenlik, basari, baris ve huzur dolu giinler diliyor ve en derin saygilarimizi

sunuyoruz.
Prof. Dr. i. Teoman BENLI

JTSS Editor
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AMINOGUANIDINE AND METHYLPREDNISOLONE
EFFECT IN SPINAL CORD INJURY:
EXPERIMENTAL STUDY

SPINAL KORD HASARINDA AMINOGUANIDIN VE METILPREDNISOLONUN ETKISI:
DENEYSEL CALISMA

Halil ibrahim SECER', Tufan CANSEVER?, Ozkan TEHLI3, Serdar KAHRAMAN*

SUMMARY

Study Design: The effects of methylprednisolone (MP) and ami-
noguanidine (AG) were examined in an experimental spinal cord
injury with weight drop technique in the rats with the levels of
Malondialdehyde (MDA) and antioxidant enzyme activities and
morphological changes in spinal cord.

Objective: To create a spinal trauma model with weigh drop tech-
nique in rats and to investigate the biochemical and spinal cord’s
histopathological changes. Summary of Background Data: Unfortu-
nately primary spinal cord injury cannot be prevented, but second-
ary injury which begins immediately after the trauma can be treated
medically. The effect of AG was investigated and compared with MP.
Methods: Thirty-five Sprague-Dawley rats were used in this study. A spi-
nal cord injury model with weight drop technique was created in all rats,
and Malondialdehyde (MDA) and antioxidant enzyme activities were
measured. The histopathological changes in spinal cord were examined.
Results: MP decreased the GPX, MDA, CAT levels and no differ-
ence was found with the combination of AG+MP in our study. AG
showed its effect by decreasing the levels of GPX, SOD and MDA
and increasing the CAT levels. On the other hand MP showed its
effect by decreasing the GPX, MDA and CAT levels and increasing
the SOD levels. No significant difference was found between the
MP and AG by histopathological examinations.

Conclusions: The levels of MDA or any antioxidant enzyme activi-
ties can be helpful by the testing of the effect of any molecule
in neuroprotection in secondary injury mechanism. But the
molecules can show their effects by the different levels of these
enzyme activities. We conclude that the morphological and neu-
rological examination would be safer to test any effect of the an-
tioxidant molecules.

Key Words: Spinal cord, spinal cord injury, medical treatment,
aminoguanidine, methylprednisolone

Level of Evidence: Experimental study, Level |l

OZET

Amag: Sicanlarda agirlik distirme teknigi ile olusturulan de-
neysel omurilik yaralanmasinda metilprednizolon (MP) ve
aminoguaninin (AG) etkilerini malondialdehit (MDA) diizeyleri
ve antioksidan enzim aktiviteleri ile ve omurilikteki morfolojik
degisikliklerle degerlendirildi.

Yontem: Otuz bes Sprague-Dawley sicanlari bu calismada kul-
laniimistir. Agirlik distirme teknigi ile omurilik yaralanmasi
modeli tim sicanlarda olusturuldu ve malondialdehit (MDA)
ve antioksidan enzim aktiviteleri l¢tldu. Omurilikteki histopa-
tolojik degisiklikler incelendi.

Bulgular: Metilprednizoloni GPX, MDA, CAT diizeylerini azalt-
mis ve AG + MP kombinasyonu ile arasinda hic bir fark calis-
mamizda tespit edilmemistir. AG GPX, SOD ve MDA diizeyleri-
ni azaltarak ve CAT seviyelerini artirarak etkisini gosterdi. Ote
yandan MP GPX, MDA ve CAT seviyelerini azaltarak ve SOD d-
zeylerini artirarak etkisini gosterdi. Histopatolojik incelemede
MP ve AG arasinda anlamli bir fark bulunmamistir.

Sonu¢: MDA ya da herhangi bir antioksidan enzim aktivitesinin
seviyesi, herhangi bir molekiltn ikincil spinal kord yaralanma-
sinda noroprotektif etkisinin degerlendirilmesinde yardimci
olabilir. Ancak, bu molekiiller bu enzim aktivitelerinde kendi
etkilerini gosterebilirler. Biz morfolojik ve norolojik muayene-
nin antioksidan molekaillerin etkisini test etmede daha giivenli
olacagina kanaatindeyiz.

Anahtar Kelimeler: Spinal kord, spinal kord yaralanmasi, me-
dikal tedavi, aminoguanidin, metilprednizolon.

Kanit Diizeyi: Deneysel calisma, Diizey ||

' Dog. Dr., Beyin ve Sinir Cerrahisi Uzmani, Ozel Akay Hastanesi, Ankara.

2 Dog. Dr., Beyin ve Sinir Cerrahisi Uzmani, Baskent Universitesi istanbul Hast: i, istanbul

3 Beyin ve Sinir Cerrahisi Uzmani, Giilhane Askeri Tip Akademisi, Askeri Tip Fakiiltesi, Ankara.
4 Prof. Dr., Beyin ve Sinir Cerrahisi Uzmani, Yeni Yiizyil Universitesi, istanbul.
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INTRODUCTION

Spinal cord injury (SCI) and its symptoms were
firstly described in 500 (BC). The injury was described
as an untreatable illness. Unfortunately exact, univer-
sal and effective treatment of the spinal cord injury
could not be achieved since 2500 years. The rising
amount of the neurologically impaired patients and
their economical load to the governments push the
scientists to discover the effective treatment of SCI.
The prevalence of SCl is 1600-2000 patients/year in
Turkey and half of the patients had complete injury.
Fifty-four percent of these patients were quadriplegic
and 46 % of them paraplegic (28,30).

Primary injury cannot be prevented by the sci-
entists. But the prevention of the secondary injury
which begins immediately after the trauma is primary
target of a clinician (13). Treatment with high doses of
MP has been shown to be a successful intervention in
SClI, both in animal and man (5,12,21,33). In the NAS-
CIS-2 and NASCIS-3 studies, statistically significant
improvement in function was found in spinal-injured
humans when MP was administered within 8 h after
SCI (7). The underlying mechanism is not fully un-
derstood, but experimental data point to protection
against membrane peroxidation and edema (9,21).
Further research has shown that the high doses of
MP required to inhibit lipid peroxidation also exert
a number of other actions on the injured spinal cord
that almost certainly contribute to an attenuation of
post-traumatic neuronal damage e.g., reduction in
ischemic area and neurofilament degradation, pre-
served evoked potentials and improved spinal cord
blood flow (10,19,33,35).

The neuroprotective effect of aminoguanidine
(AG) was shown in an experimental study after im-
mediate initiation (31). The mechanism of its neu-
roprotective effect is still unclear. The inhibition of
polyamine oxidase (PAO) after 63 the initiation in
early posttraumatic period and relative selective in-
hibition of iNOS (inducible nitric oxide synthase) af-
ter the initiation in 24 hours was thought to be the
mechanism of AG. The strongest effect of the AG can
be achieved 24 hours after the trauma through the
inhibition of iINOS (20). MP effects in first 8 hours after
the trauma and the combined treatment of each mol-
ecule was tested in our experimental study. The ob-
jective of our study was to investigate the effects of
AG on histopathological changes, antioxidant status

and lipid peroxidation in weight drop induced spinal
cord trauma in rats. We also intended to compare the
effects of AG with MP.

MATERIAL AND METHODS

Thirty-five  Sprague-Dawley rats weighing
234+12.3 g were used in this study. The animals
were kept under constant laboratory conditions of
18 to 21°C room temperature, a 12-hour light-dark
cycle, and were allowed free access to food and tap
water. All experiments were approved by the Institu-
tional Review Board of Gulhane Military Academy of
Medicine, and were treated according to the research
guidelines.

Anesthesia and Surgical Procedure:

Therats were fasted for 24 hours with free access to
water before the surgical procedure. Anesthesia was
induced by intramuscular administration of 90 mg/kg
ketamine hydrochloride (Ketalar, Pfizer, Istanbul) and
10 mg/kg Xylazine (Rompun, Bayer, Istanbul). Anes-
thesia was maintained with periodic administration
of 20 % of initial dose. The rats were numbered with
ear tags. Their dorsal area were shaved and cleaned
with 10% polyvinylpyrolidone.

The rats were positioned in the prone position.
Using a microscope, under sterile conditions, a me-
dian subcutaneous incision was made, starting from
the midpoint of interscapular area, extending to the
lower lumbar region. The duramater was exposed fol-
lowing subperiostal dissection of the paravertebral
muscles and laminactomy of thoracal 9 or 10 verte-
bras. No further intervention was applied to the rats
in the sham group and surgical incisions of the rats
were closed in layers.

Ten centimeter long Teflon tube with 6.5 mm di-
ameter was positioned above the dura-mater verti-
cally in other groups. 50 g/cm impact was produced
thorough the free-fall of 6 mm in diameter on the
centerand 3 mm diameter on the tip of a 5 g stainless-
steel bullet to the spinal cord. The surgical incisions of
the rats were closed in layers in all other groups.

One milliliter % 0.9 NaCl solution was given bid to
vehicle group 5 days long intraperitoneally.

AG group: AG was initiated with a dose of 100mg/
kg (in 1 ml saline solution) intraperitoneally one hour
after trauma and maintained with the same dose bid
5 days long to7 rats.
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MP group: MP was administrated with a loading
dose of 30 mg/kg intraperitoneally one hour after
trauma to 7 rats.

AG+MP group: AG with a dose of 100 mg/kg (in 1
ml saline solution) and MP with a loading dose of 30
mg/kg were initiated intraperitoneally one hour after
trauma and AG was maintained with the same dose
bid 5 days long to 7 rats.

Sacrificing of Animals and Sample Preparation:

The rats were sacrificed by an overdose of ket-
amine hydrochloride in the sixth day. Spinal cord
segments were excised between T8 and T12 levels,
divided into four equal parts and three caudal parts
stored immediately in a -76°C freezer for homog-
enization. An Ultra-Turrax homogenizer (model T25,
Janke and Kunkel, Germany) 9500 rpm (4X10 sec at
4°C) was used. The most cranial parts of the speci-
mens obtained at surgical resection were processed
using formalin fixation and paraffin embedding. One
micron-thick Cross-sections were treated with hema-
toxylin and eosin stains, and numbered by the labo-
ratory technician in order to blind the investigator to
the groups identities. Results were analyzed accord-
ing to the codes given at the pathology laboratory.

Morphological evaluation of the sections was evalu-
ated under the light microscope by a pathologist in a
blinded fashion and changes were compared accord-
ing to the amount of blood degradation products,
inflammation and edema. The pathological changes
were leveled as“no”, “mild” or “severe”

Measurement of Malondialdehyde (MDA) Levels
and Antioxidant Enzyme Activities:

Lipid peroxidation in spinal cord samples was de-
termined as MDA concentration by the method of
Mihara and Uchiyama (24). Briefly, 0.5 ml of homog-
enate was mixed with 3 ml of 1 % H3PO4. After add-
ing 1 ml of 0.67 % thiobarbituric acid, the mixture was
heated in boiling water for 45 min. The formed color
was extracted into n-butanol. The mixture was centri-
fuged at 4000 rpm for 10 min at room temperature.
Absorbance of the organic layer was read at 532 nm.
Tetramethoxypropane was used as a standard, and
MDA levels were calculated as nano-moles per gram
wet tissue.

Superoxide dismutase (SOD): SOD activities were
measured by degree of the inhibition rate of nitroblue
tetrazolium reduction in the xanthine-xanthine oxi-

dase system (29). Enzyme activity leading to 50% inhi-
bition was accepted 134 as one unit and results were
expressed as U/mg protein. Protein concentrations
were determined according to Lowry“s method (22).

Glutathione peroxidase (GSH-PX): GSH-PX activities
were measured by the method of Paglia and Valen-
tine using a RANSEL (Randox, Antrim, UK) kit (25). In
this kit, GSH-PX activity is coupled with the oxidation
of NADPH by glutathione reductase. Oxidation of
NADPH was followed spectrophotometrically at 37°C
and 340 nm. Results were expressed as U/mg protein.

Catalase (CAT): CAT activity was determined by the
method of Aebi 1974 (2). The principle of CAT activity
was based on the determination of the rate constant
(k,s-1) or the hydrogen peroxide decomposition rate
at 240 nm. Results were expressed as k/g protein.

Statistical Analysis:

Differences between the measured mean values
were analyzed with one-way variance analysis (One-
Way ANOVA) and post hoc Tukey test. A “p" value of
less than 0.05 was considered statistically significant.
Results were expressed as mean, standard deviation
(SD), median and range.

RESULTS

MP group had the lowest MDA levels (4.39+
0.82nm/g) and the highest results were measured in
the vehicle group (8.18+1.85 nm/qg) (Table-1). When
the MDA levels of all groups were compared with
One-Way ANOVA test, the results were statistically
significant (p<0.001). When the groups were com-
pared with post-hoc Tukey test; the vehicle group
versus the MP (p<0.001) and AG+MP (p< 0.01) and
AG group (p< 0.05) were statistically significant. No
significant difference 157 was found between the MP,
MP+AG, AG and sham groups (p>0.05). No significant
difference was found between AG and vehicle; AG
and sham; MP and MP+AG groups (p>0.05).

GSH-PX levels were lowest in the MP (8.01+1.15 U/
mg) and highest in the vehicle group (43.68+6.37 U/
mg). When the GSH-PX levels were compared with
One-Way ANOVA test, the results were statistically
significant (p<0.0001). The differences between ve-
hicle and all other groups were statistically significant
(p<0.0001) when the groups were compared using
post-hoc Tukey test (Table-1). There was no signifi-
cant difference between the MP, MP+AG groups and
sham group (p>0.05).
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The difference between the AG and vehicle;
AG and sham groups were statistically significant
(p<0.0001). SOD Levels were lowest in the sham
group (22.08+10.18 U/mg) and highest in the MP
group (86.48+18.1 U/mg) (Table-1). When the SOD
levels of the groups were compared using One-Way
ANOVA test, the results were statistically significant
(p<0.0001). When the groups were compared using
post-hoc Tukey test, no difference was found be-
tween MD and AG+MD groups (p>0.05) (Table-1).
MP and AG+MP groups were significantly different
respect to AG, sham and vehicle groups.

No significant difference was found when AG
group was compared with sham and vehicle groups
(p>0.05). MP group had the lowest (11.68+2.72 k/g)
and the vehicle group highest (57.66+28.50 k/g) CAT
levels. When the CAT levels were compared with One-
Way ANOVA test, the results were statistically sig-
nificant (p<0.0001). The differences between MP and
MP+AG groups and all other groups were statistically
significant when the groups were compared using
post-hoc Tukey test (p<0.001) (Table-1).

Hence there was no significant difference be-
tween the sham and vehicle and AG groups (p>0.05).

Table-1.The diagram shows the different effects of AG and MP in MDA levels and antioxidant enzyme activities.

The diagram of the Malondialdehyde (MDA) Levels and Antioxidant Enzyme Activities
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Ultrastructural examination revealed minimal inflam-
mation and edema in sham group (Figure-1); and se-
vere blood degradation products, inflammation and
edema in vehicle group; and mild focal blood degra-
dation product (Figure-2), inflammation and edema
in AG, AG+MP and MP groups (Figure-3).

DISCUSSION

Primary SCI can be occurred by much kind of
mechanisms like hyperextension, hyperflexion, and
burst fracture or gunshot injuries and frequently
causes only limited cell death surrounding the lesion
epicenter. But secondary injuries, which was shown
firstly in the beginning of 1900 ies occurs immedi-
ately after the trauma (3).

Hemorrhage, edema, demyelinization, axonal and

aminoguanidine

methylprednisolone AG+MP

mSOD (U/mg) GPX(U/mg)

neuronal necrosis and infarction occurs in this process.
Ducker et al. (13) showed that these changes continue
increasingly several days or weeks after the trauma.
The pathology cannot be circumscribed and descends
with corticospinal tracts and causes atrophy, apoptosis
or necrosis in the axons. After the damage of the spinal
cord; exotoxicity, neurotransmitter deposits, arachi-
donic acid release, production of the reactive oxygen
species (ROS), eicosanoids, endogen opioids and cyto-
kines and lipid peroxidation occurs and cause edema,
impairment of energy metabolism and apoptosis of
the neurons. The exact pathogenesis of secondary
spinal cord damage has not been fully elucidated, but
there is considerable evidence that it occurs within
minutes and continues for days or weeks, resulting in
further neurological deterioration (6).
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Figure-1. Minimal inflammation and edema in sham group

Figure-2. Severe blood degradation products, inflammation
and edema in vehicle group

LI >

Yoo ¥ ",’,'i
Figure-3. Mild focal blood degradation product (), inflam-
mation and edema in AG, AG+MP and MP groups.

Furthermore, secondary spinal cord damage has
the propensity to worsen during the first few hours
afterinjury, and thus treatment during this of time has
the potential to prevent or reduce the resulting neu-
rological deficit. Unfortunately, there is incomplete
knowledge of the exact time course of many second-
ary mechanisms, and therefore the exact therapeutic

window in which to treat many of these processes is
unknown (4).

The results of recent clinical studies of neu-
roprotective pharmacotherapy have shown only
modest improvement in neurological recovery
and functional capability, MP is currently in wide-
spread use for the treatment of acute SCI and is
widely considered the “Gold Standard” treatment.
(11,14,15,16,17,18,26,27,38)

MP attenuates spinal cord damage in preclini-
cal models by reducing lipid peroxidation produced
by free-radical and reactive oxygen species gener-
ated by cellular metabolism, especially within the
milieu of ischemia followed by reperfusion (32). MP
has also been reported to reduce proinflammatory
cytokine production and tissue edema (23), iNOS ac-
tivity, neuronal apoptosis (36), free-radical formation,
and release of excitatory amino acids and vasoactive
molecules and also provides beneficial modulation of
calcium and sodium transcellular fluxes. Soy et al (27)
has shown the neuroprotective effect of AG in a SCI
model on the rats.

After the immediate initiation of AG the reduction
of serum NO levels and thus the prevention of lipid
peroxidation was shown. The exact neuroprotective
mechanism of AG was not described. Primarily, rela-
tive selective inhibition of iINOS and the inhibition of
PAO in early post-traumatic period though to be the
mechanisms in the neuroprotection of AG (1,18,20,34)

NO was descried one of the most important neu-
rotransmitters in central nervous system. However,
it shows toxic effect in pathological conditions (37).
iINOS will be activated in the late post-traumatic
phase and causes toxic 229 effect with long term ac-
tivity on NO synthesis. Ladecola et al (20) showed that
the iNOS increase to pick levels in 12 hours, shows a
plato and begin to decrease in the fourth day after
the trauma. Soy et al (31) showed that AG decreases
the lipid peroxidation due to decreasing effect on NO
synthesis.

MP decreased the GPX, MDA, CAT levels and no
difference was found with the combination of AG+MP
in our study. But we have found different effects of MP
and AG in the levels of MDA and antioxidant enzyme
activities. AG showed its effect by decreasing the
levels of GPX, SOD and MDA and increasing the CAT
levels. On the other hand MP showed its effect by de-
creasing the GPX, MDA and CAT levels and increasing
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the SOD levels. The combination of MP+AG showed
similar effects like MP on MDA Levels and antioxidant
enzyme activities. The morphological examinations
showed similar effects of AG, MP and AG+MP by the
way. The differences on the levels of MDA and antioxi-
dant enzyme activities and similarity on morphologi-
cal examinations can be explained by the different
biochemical mechanism of the MP and AG (Table-1).

The levels of MDA or any antioxidant enzyme ac-
tivities can be helpful by testing the effect of any mol-
ecule in neuroprotection in secondary injury mecha-
nism. But the molecules can show their effects by the
different levels of these enzymes. We conclude that
the morphological and neurological examination
would be safer to testany effect of the antioxidant
molecules.
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THE ROLE OF BONE DENSITOMETRY,
DISC AND OSTEOPHYTE SCORES IN
OSTEOPOROTIC VERTEBRAL FRACTURE

KEMIK DANSITOMETRISI, DISK VE OSTEOFIT SKORLARININ
OSTEOPOROTIK VERTEBRA KIRIKLARINDAKI ROLU

Tufan CANSEVER', Mustafa Gokhan BILGILI?, Atilla KIRCELLP’,
Emre DEMIRCAY#, Omer OZELS®

SUMMARY

Background: Osteoporosis and osteoarthritis are diseases of the
musculoskeletal system and the two are considered to be differ-
entdiseases that result from different pathomechanism.The asso-
ciation of spinal osteoporosis and spondylosis was investigated,
and reported an inverse relationship between decreased bone
mineral density (BMD) and spondylosis.

Purpose: This study aims to examine the relationship between
vertebral fractures, spondylosis and BMD in patients operated
for vertebral fractures by using scoring systems and considering
other structural factors that might contribute to osteoporosis and
osteoarthritis.

Material and Methods: Participants were 26 patients who had un-
dergone kyphoplasty due to osteoporotic vertebral compression
fracture and 23 patients who had been diagnosed with osteopo-
rosis in clinical examination but did not have any fractures. Dorsal
and lumbar spine radiographs of all patients were taken, and their
bone mineral density measurements were made. Osteophyte de-
velopment was assessed according to Nathan's classification. Disc
score was calculated based on the rate of decrease in disc height.
Bone mineral density of all patients was measured in the lumbar
and proximal femur by using DEXA (Dual X-Ray Absorbsiometry).
Results: The number of vertebral fractures was significantly re-
lated only to osteophyte scores (p<0.05). There was significant re-
lationship between the disc score and osteophyte score (p<0.05).
There was significant difference between the t-scores of vertebras
of fracture and non-fracture groups (p<0.05). The only parameter
from the DEXA score which affects the fracture of vertebra was
z-score of intertrochanteric area (p<0.05).

Conclusion: Thus, we are of the opinion that it is important to as-
sess and interpret hip BMD, clinical fracture risk factors and bone
quality components in these patients.

Key words: Osteoporosis, kyphoplasty, osteophyte score, disc
score, DEXA bone densitometry, osteoporotic spine fracture.
Level of evidence: Retrospective clinical study, Level Ill.

OZET

Gecmis Bilgiler: Osteoporoz ve osteoartrit kas-iskelet sistemi
hastaliklaridir ve iki farkli patolojik mekanizmadan kaynaklan-
dig1 dustintlmektedir. Spinal osteoporoz ile spondiloz arasin-
daki iliski arastirilmis ve kemik mineral yogunlugu (KMY) ve
spondiloz arasinda ters bir iliski bildirilmistir.

Amag: Bu calisma, skorlama sistemlerini kullanarak ve osteo-
poroz ve osteoartrit katkida bulunabilecek diger yapisal fak-
torler g6z ontine alinarak, vertebra kiriklari icin ameliyat olan
hastalarda vertebra kirigi, spondiloz ve KMY arasindaki iliskiyi
incelemeyi amaclamaktadir.

Gereg ve Yontemler: Osteoporotik vertebra kompresyon kirigi
nedeniyle ve klinik muayenede osteoporoz tanisi almis ancak
herhangi bir kingr olmayan 23 hastayla, kifoplasti gecirmis
26 hasta calismaya dahil edilmistir. TUm hastalarin torakal ve
lomber vertebra grafileri cekilmis ve kemik mineral yogunlugu
olctimleri yapilmistir. Osteofit gelisimi Nathan'in siniflamasina
gore degerlendirilmistir. Disk puani disk yuksekliginde azalma
oranina gore hesaplanmistir. Tum hastalarin kemik mineral yo-
gunlugu DEXA (Dual X-ray Absorpsiyometre) kullanarak lom-
ber ve proksimal femur 6lctimastar.

Sonuglar: Vertebra kiriklarinin sayisi ile osteofit skorlari (p
<0.05) arasinda anlamh iliskili bulunmustur. Disk skoru ile
osteofit skorlari arasinda anlamli iliski saptandi (p <0.05). Ki-
rik olmayan grubun ile kirik olan grubun vertebralarindaki
t-puanlan arasinda anlaml bir fark saptandi (p <0.05). DEXA
incelemesinde vertebra kiridi etkileyen tek parametre intert-
rokanterik alanin (p <0.05) z-skoru oldu.

Sonug: Klinik olarak vertebra kingi risk faktorleri inceleme-
sinde, kalca KMY, kemik kalitesi bilesenleri yorumlarken g6z
onlinde bulundurulmasi gereken bir birlesendir.

Anahtar kelimeler: Osteoporoz, kifoplasti, osteofit skoru, disk
skoru, DEXA kemik dansitometrisi, osteoporotik omurga kirgi
Kanit diizeyi: Retrospektif klinik calisma, Diizey I
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INTRODUCTION

Osteoporotic vertebral compression fractures are
common among geriatric patient populations and
may result in osteoporotic spinal deformities with
acute or chronic symptoms. Osteoporotic vertebral
fractures decrease mobility, adversely affect qual-
ity of life and may even shorten life span. It is critical
to avoid this type of fractures as the outcome of de-
creased mobility resembles the consequences of hip
fractures (6).

Osteoporosis and osteoarthritis are diseases of the
musculoskeletal system whose prevalence increase
with an aging population which cause morbidity
and mortality (1,15). In general, the two are consid-
ered to be different diseases that result from differ-
ent pathomechanism (12). Previous studies have in-
vestigated the association of spinal osteoporosis and
spondylosis, and reported an inverse relationship
between decreased bone mineral density (BMD)
and spondylosis (5,16,19). However, certain stud-
ies have reported contrasting results (7,12). Besides
Miyakoshi’s study which investigated the relation-
ship between osteoporosis and spondylosis among
postmenopausal female patients and assessed the
quantitative scoring of spondylosis, many others
have used qualitative scoring systems to assess spon-
dylosis (12). In addition, studies on the relationship
between spondylosis and BMD did not consider the
physical and structural factors that might contribute
to osteoporosis and osteoarthritis.

This study aims to examine the relationship be-
tween vertebral fractures, spondylosis and BMD in
patients operated for vertebral fractures by using
scoring systems and considering other structural fac-
tors that might contribute to osteoporosis and osteo-
arthritis.

MATERIAL AND METHOD

Participants were 26 patients who had undergone
kyphoplasty due to osteoporotic vertebral compres-
sion fracture at Baskent University Practice and Re-
search Hospital in Istanbul (Group 1) and 23 patients
who had been diagnosed with osteoporosis in clinical
examination but did not have any fractures (Group 2).
Exclusion criteria included history of diseases that
may affect bone metabolism such as rheumatoid ar-
thritis, ankylosing spondylitis or a malignancy; osteo-
porosis treatment or any other treatment that may af-
fect bone metabolism such as use of corticosteroids
or anticonvulsants; androgen deficiency therapy; evi-
dence of abdominal aortic calcification in lumbosa-
cral radiograph; vertebral anomalies or scoliosis.

Dorsal and lumbar spine radiographs of all pa-
tients were taken, and their bone mineral density
measurements were made. Dorsal and lumbar radio-
graphs were taken from 100 cm centralizing T8 level in
the thoracic and L3 level in the lumbar vertebra, and
assessed with respect to spondylosis. Osteophyte de-
velopment was assessed according to Nathan'’s clas-
sification. It was assessed for each vertebra as 0 (0 or
1 degree), 1 (2 degree), 2 (3 or 4 degree), and defined
from T4-5 to L4-5 as the osteophyte score (3,8). Disc
score was calculated based on the rate of decrease
in disc height. For this calculation, the least degener-
ated L1-2 disc space height was taken as normal. Disc
score was calculated as 0 (20% decrease), 1 (20-50%
decrease), 2 (50% decrease). Total score was obtained
by adding all disc scores from the L1-2 to L5-S1 disc
space (4,9). Bone mineral density of all patients was
measured in the lumbar and proximal femur by using
DEXA (Dual X-Ray Absorbsiometry). Physical activ-
ity was assessed by using the physical activity score
(PAS) mentioned in the European Vertebral Osteopo-
rosis Study (EVOS) survey (3,11).

The data obtained were statistically analyzed by
using the SPSS 16,0 package. Wilcoxon test was used
to correlate the parameters between the fracture and
non-fracture groups and lineer regression test was
used to examine the affect of the parameters to os-
teoporotic compression fracture of vertebra. A level
of p <0.05 was considered significant.

RESULTS

There were 22 female and 4 male patients in
Group 1, and their mean age was 67.8 years (SD: 12.7).
Group 2 comprised 18 females and 5 males, and their
mean age was 68.6 years (SD: 13.3). The relationships
between bone mineral density measurements, osteo-
phyte and disc scores were studied. Descriptive anal-
yses and statistical examination of DEXA scores, disc
and osteophyte scores are described in Table-1. The
number of vertebral fractures was significantly relat-
ed only to osteophyte scores (p<0.05). No statistically
significant results were obtained between the DEXA
scores and disc score and osteophyte score. However
there was significant relationship between the disc
score and osteophyte score (p<0.05) There was sig-
nificant difference between the t-scores of vertebras
of fracture and non-fracture groups (p<0.05). How-
ever, the only parameter from the DEXA score which
affects the fracture of vertebra was z-score of intertro-
chanteric area (p<0.05).
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Table-1. Descriptive analyses and statistical examination of DEXA scores, disc and osteophyte scores.

Regression of

Differences the parameter
mean=SD of non- mean+SD of fracture between the ep
fracture group group groups with respect to
the fracture
p value
p value
Vertebras DEXA Score
L1 -2,35+0,50 -2,84+0,93 0,033 0,877
L2 -2,38+0,71 -2,90+1,57 0,004 0,457
3 -2,29+0,66 -3,29+1,18 0,003 0,671
L4 -2,52+0,82 -3,41+1,35 0,011 0,209
tSummary -2,37+0,60 -3,16+1,08 0,008 0,435
' -1,05+0,61 -1,30+1,31 0,149 0,600
-1,09+0,51 -1,24+1,71 0,286 0,401
zl2
-1,10+0,68 -1,62+1,39 0,107 0,555
zl3
-1,03+0,81 -1,73+1,58 0,053 0,950
zl4
-1,11+0,59 -1,58+1,33 0,113 0,707
zsummary
Femur DEXA score
-1,53+0,51 -1,80+1,05 0,376 0,624
t-Neck
t Trochanteric -1,61+0,51 -1,76+0,92 0,420 0,398
t-Intertrochanteric -1,45+0,57 -1,57+1,12 0,695 0,312
+-Wards -1,60+0,70 -2,01+1,21 0,227 0,657
-1,52+0,45 -1,72+1,03 0,409 0,528
t-Summary
~-Neck -0,72+0,40 -0,62+1,20 0,794 0,262
_2Trochanteric -0,68+0,57 -0,90+1,04 0,112 0,390
- Intertrochanteric -0,55+0,42 -0,76+1,14 0,338 0,037
Wards -0,70+0,37 -0,61+1,33 0,943 0,601
S Summary -0,60+0,51 -0,68+1,25 0,276 0,440
Disc and osteophyte score
Disc score 4,83+1,97 4,00+1,84 0,119 0,195
12,48+4,97 12,04£5,18 0,573 0,237

QOsteophyte_score

DISCUSSION

The method that we used for calculations, DEXA,
is a common and reliable one to measure trabecular
and cortical bone density (7). However, DEXA mea-
surement is two-dimensional and has the disadvan-
tage of also measuring osteophytes, reactive verte-
bral sclerosis, hypertrophic posterior elements and
vascular calcifications (8,10). Miedany et al. reported
that measuring antero-posterior bone mineral den-
sity with DEXA also assesses posterior elements rich

in cortical bone, while what really needs to be mea-
sured is trabecular bone density in vertebral corpus
(3). Ito et al. measured lumbar trabecular and corti-
cal bone mineral density separately with quantitative
computerized tomography (QCT) and concluded that
trabecular bone mineral density decreases with age
regardless of the presence of osteophyte, while cor-
tical bone mineral density decreases only in patients
without osteophyte. They thus emphasized that de-
generative changes in the spine do not increase tra-
becular bone mineral density. They concluded that
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osteophyte development is not associated with bone
loss. They even argued that the presence of osteo-
phyte leads to high measurements of bone density,
and that bone mineral density measured by DEXA
poses problems in the assessment of fracture risk
(7). In support of these findings, we found that spinal
degenerative changes elevate bone mineral density,
while we found no meaningful relationship between
the number of vertebral fractures and bone mineral
density. We also found that total femoral bone min-
eral density is a factor that affects development of
vertebral fractures.

Osteoporosis and spondylosis are among the
most common musculoskeletal diseases among pa-
tients aged above 60. There are many studies in the
literature that reveal an inverse relationship between
osteoporosis and spondylosis (5,12,16). To illustrate,
Miyakoshi et al. found a positive relationship between
osteophyte and disc scores and lumbar bone mineral
density in postmenopausal female patients, and a
adverse and meaningful relationship between the
number of vertebral fractures and bone mineral den-
sity (15). On the other hand, there are other authors
who found no such relationship and thus argued that
osteoporosis and spondylosis are two separate dis-
eases (4,9,19). Many previous studies have assessed
the severity of spondylosis with simple qualitative
scoring systems, and reported the need for appro-
priate quantitative scoring systems to reveal the re-
lationship between bone density and degeneration
(15,19). Therefore, in our study, we used osteophyte
and disc scores with which we semi-quantitatively as-
sessed spondylosis (5,10,11). We found no meaning-
ful correlation between osteophyte and disc scores
and DEXA scores. The hypothesis of increased disc
and osteophyte scores mean higher lumbar bone
mineral density, thus indicating an inverse relation-
ship between spondylosis and osteoporosis. But
there was no significant relationship between the
disc score and osteoporotic fracture. We did not de-
tect a meaningful relationship between the number
of subclinical vertebral fractures and lumbar BMD
values among patients aged over 60. However OFELY
study found that spondylosis leads to high bone min-
eral density in postmenopausal women and far from
decreasing vertebral fracture risk, the decrease in disc
space is associated with a significantly higher verte-
bral fracture risk (17).

Similarly, Jones et al. (14) wrote that spondylosis
falsely elevates spinal bone mineral density; there-
fore, high BMD due to osteophytosis does not de-
crease the risk of fractures, and femoral neck bone
mineral density measurements are more valuable in
identifying the risk. There are other studies in the lit-

erature that also emphasize that spondylosis falsely
elevates spinal bone mineral density (15).

Bone quality is defined as a trait that includes the
material, structural and mechanical characteristics
of bones and contributes to bone mass, endurance
and strength. In the National Institute of Health (NIH)
consensus development meeting held in the year
2000, osteoporosis was defined as a disease which in-
creases the risk of fractures and is characterized by a
reduction in bone strength and endurance, while the
concepts of BMD and bone quality were mentioned
as the two factors that comprise bone strength
(13,14). Bone mineral density measurements made
by using Dual X-Ray absorbsiometry cover 60-70%
of the variables that comprise bone strength (17,18).
However to examine the risk of vertebral fracture
femoral DEXA measurements have to be used too.
In our study the only parameter significantly related
to vertebral fracture was z-score of intertrochanteric
area of femur. On the other hand BMD alone is not
adequate to explain osteoporosis progression or ver-
tebral fracture development. Arden et al. concluded
in their study that only osteoarthritis in the lumbar
region meaningfully decreases risk of fractures; hip
osteoarthritis meaningfully increases risk of hip frac-
tures; and hand or knee osteoarthritis is not related
to the risk. They even found a more meaningful re-
lationship between femoral osteophytes and risk of
hip fractures as compared to joint space narrowing,
and reported that osteophytes cause bone quality
changes that cannot be detected by bone densitom-
eter and result in bone fragility (2,15,20). In our study
no meaningful relationship was found between sub-
clinical vertebral fractures and spondylosis poses the
question whether vertebral osteophytes have an ef-
fect on bone strength and endurance.

When correlation analysis was undertaken to
study the factors associated with vertebral fractures,
it seemed to be meaningfully related only to z-score
of intertrochanteric area. In femoral BMD measure-
ments as the factors that affect vertebral fracture de-
velopment. Our results may be validated with studies
of larger patient groups which investigate all factors
that affect vertebral fractures in the regression analy-
sis.

In our study, statistically meaningful results were
obtained in the comparison of t-score of vertebra of
the two groups. The regression test revealed mean-
ingful effect of z score of the intertrochanteric region
also yielded a p value under 0,05. Even though the
power of these statistical comparisons may be de-
creased by our limited number of patients, we are of
the opinion that the z value in the intertrochanteric
region may particularly be used to identify risk of ver-
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tebral fractures.

Spinal degenerative changes aged above 60 in-
crease lumbar bone mineral density; however, this in-
crease does not prevent subclinical vertebral fracture
development. Therefore, it is believed that spinal de-
generative changes probably lead to falsely elevated
BMD among these patients. Total femoral bone min-
eral density measurements, which we found to be
associated with vertebral fracture development, may
be used in establishing the risk of fractures among
these patients. The number of subclinical vertebral
fractures was also found to increase together with
the osteophyte scores that suggest degeneration

in these patients. This finding suggests that verte-
bral osteophytes may affect vertebral mobility, bone
strength, and ultimately endurance. When identifying
the risk of fractures in male patients with intense ver-
tebral degenerative changes, lumbar BMD measure-
ment with DEXA may be inadequate. Thus, we are of
the opinion that it is important to assess and inter-
pret hip BMD, clinical fracture risk factors and bone
quality components in these patients. Osteoporosis is
a factor that increases risk of fractures. Randomized
prospective studies in larger series are needed for the
generalization of these results.
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TORASIK DiSK HERNILERINDE KONSERVATIF TEDAVI

CONSERVATIVE TREATMENT FOR THE THORACIC DISC HERNIES

Mehmet Fatih KORKMAZ', Mehmet Akif DURAK?, Huseyin OZEVREN?,
Zeynep Maras OZDEMIR*, Bayram KAHRAMAN?, Saim YOLOGLU®

OZET

Amag: Kronik arka agrisi ¢eken hastalarin ayirici tanisinda nadir
gorilen bir sebep olan torasik disk hernilerinin 6nemini vurgula-
mak.

Materyal ve Metot: Ocak 2010-Eyliil 2013 arasi poliklinige sirt
agnisi sikayeti ile bagvuran 206 erkek, 231 kadin ortalama 47.98
+ 18.41 yasinda (16-88 yas arasi) toplam 437 hastanin epikriz ve
radyolojik tetkiklerinin retrospektif olarak incelenmesinden elde
edilen sonuclar degerlendirildi. Cerrahi tedaviyi kabul etmeyen ve
konservatif tedavi ile takip ve tedavisi diizenlenen 58 seviye tora-
sik disk hernili 13 erkek, 17 kadin ortalama 51.23 + 17.19 yasinda
30 hasta calismaya dahil edildi.

Sonuglar: Calismaya dahil olan hastalarin hicbirinde T1-2 disk
hernisine rastlanmazken, T2-3, T3-4 ve T4-5 diskleri sadece
kadin hastalarda gorildu. Tum torasik disk hernilerinin % 30'unu
olusturan T11-12 disk hernilerinin kadin hastalardaki disk hernile-
rinin % 47.1'ini erkek hastalardaki disk hernilerinin % 7.7 sini
olusturdugu goriildi, aradaki fark istatistiksel olarak anlamli idi
(p=0.042). Disk dejenerasyonu degerlendirildiginde grade-3 de-
jenerasyondan sonra ikinci siklikla gorilen grade 4 dejenerasyo-
nun kadin hastalarda % 58.8, erkek hastalarda % 15.4 oraninda
oldugu gorildu, aradaki fark istatistiksel olarak anlamli idi (p=
0.016).

Tartisma: Torasik disk hernisi vakalarinin cogu asemptomatiktir.
Eger spinal kord kompresyonu yoksa hastaligin dogal stirecinde
konservatif yonetim savunulur. Tedavi secenegi konservatif olsa
dailerleyici norolojik defisit gelisen veya ciddi radikiiler agrisi olan
hastalarda cerrahi tedavi gerekmektedir.

Anahtar kelimeler: Torasik disk hernisi, konservatif tedavi, ab-
dominal agri.

Kanit Diizeyi: Retrospektif klinik calisma, Diizey Il

GiRiS

Spinal cerrahlarin karsilastiklari en yaygin patolojik
durumlardan birisi herniye nukleus pulpozustur. Tim
disk hernileri icerisinde torasik bolgede yerlesenlerin
sadece % 4-5 oldugu tahmin edilmektedir (12,18).
Arce ve Dho vakalarin % 75'ininT8'in altinda, % 3'nlin
T1-T2 arasinda, % 1'den daha azinin ise T2-T3 arasinda

SUMMARY

Objective: To emphasize the importance of thoracic disc her-
niations, a rare cause in the differential diagnosis of chronic
back pain.

Materials and Methods: A retrospective analysis was perfor-
med of 437 patients (206 males and 231 females; age range,
16-88 years; mean age, 47.98+18.41 years) who suffered from
chronic back pain and presented to our center between Janu-
ary 2010-September 2013. Thirty patients treated conserva-
tively were included in this study (13 males and 17 females;
mean age, 51.23+£17.19 years).

Results: T2-3, T3-4 and T4-5 disc herniations were observed
only in female patients, whereas T1-2 disc herniation was not
observed in any patient. 30 % of all the thoracic herniations
were T11-12 disc herniations which were observed higher in
female population (47.1%) than in male population (7.7%), the
difference is statistically significant. (p=0.042). While conside-
ring disc degeneration grade 4 is the second frequent dege-
neration after grade 3 and also grade 4 was observed 58.8% in
female population and 15.4% in male population which was
statistically significant (p=0.016).

Conclusion: Most thoracic disc herniations are asymptoma-
tic. Conservative treatment is preferred, if there was no spinal
cord compression in the natural course of the disease. Howe-
ver, surgical treatment is necessary for the patients who have
neurologic deficit or severe radicular pain.

Key Words: Thoracic disc herniation, conservative treatment,
abdominal pain

Level of evidence: Retrospective clinical study, level IlI

meydana geldigini sdylemislerdir. Disk dejenerasyo-
nu yani sira travma da major sebepler arasinda olup
hastalarin % 25'inden fazlasinda travma hikayesi bu-
lunmaktadir (1).

Torasik omurga, sternum ve goégus kafesi gibi
onemli yapisal destekleri sayesinde nispeten hareket-
sizdir. Dogal torasik kifoz olsa da paraspinal kaslar ha-

' Yrd. Dog., Ortopedi ve Travmatoloji Uzmani, innii Universitesi Tip Fakiiltesi, Ortopedi ve Travmatoloji AD, Malatya
2 Yrd. Dog., Beyin ve Sinir Cerrahisi Uzmani, inonii Universitesi Tip Fakiiltesi, Beyin ve Sinir Cerrahisi AD, Malatya
3 Yrd. Dog., Beyin ve Sinir Cerrahisi Uzmani, Dicle Universitesi Tip Fakiiltesi, Beyin ve Sinir Cerrahisi AD, Diyarbakir

4 Yrd. Dog., Radyoloji Uzmani, inonii Universitesi Tip Fakiiltesi, Radyoloji AD, Malatya

5 Radyoloji Uzmani, Ozel Malatya Hastanesi, Radyoloji Boliimii, Malatya
¢ Prof. Dr., inonii Universitesi Tip Fakiiltesi, Bioistatistik AD, Malatya
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reketin azalmasina katki saglamakta ve dorsal disk ve
anulus bulgingini sinirlandirmaktadirlar. Semptoma-
tik torasik disk hernilerinin insidansi % 1'in altindadir.
Ust ve orta torasik disk hernileri derin gégiis agrisi-
na sebep olabilmekte ve kardiyak agr sanilabilmek-
tedir. Orta ve alt torasik disk hernileri ise renal kolik
veya gastrointestinal agrilan taklit edebilmektedirler.
Cok yaygin olmasa da bu durum yanhs tani ve ciddi
morbiditeye sebep olabilecek 6nemli bir problemdir
(7,12-13,18). Karar verme surecinde dikkatli bir fizik
muayene ve uygun goriintileme yontemlerinin seci-
mi nihai sonuca ulastiracak anahtar noktalardir.

Bu calismamizda ayirici tani olarak bircok hasta-
likla karisabildigi icin g6z ardi edilebilen, gézden ka-
cabilen ve bu nedenle ciddi nérolojik ve fonksiyonel
kayiplara yol acabilme riskine sahip olan torasik disk
hernilerine dogru klinik yaklasimin dnemini vurgula-
may!i ve konservatif tedavi ile takip ettigimiz hastala-
rin radyolojik sonuclarini sunmayi amacladik.

MATERYAL VE METOD
Hasta popiilasyonu ve hasta se¢imi:

Ocak 2010-Eyliil 2013 arasi poliklinige arka agrisi
sikayeti ile basvuran 206 erkek, 231 kadin ortalama
47.98 + 18.41 yasinda (16-88 yas arasli) toplam 437
hastanin epikriz ve radyolojik tetkiklerinin retros-
pektif olarak incelenmesinden elde edilen sonuclar
degerlendirildi. Tum hastalarda yas ve cinsiyet bilgi-
lerinin yani sira semptomatik torasik disk hernisi mev-
cudiyeti arastirildi. Cerrahi tedaviyi kabul etmeyen ve
konservatif tedavi ile takip ve tedavisi diizenlenen 58
seviye torasik disk hernili 13 erkek, 17 kadin ortalama
51.23 + 17.19 yasinda 30 hasta calismaya dahil edildi.
Tespit edilen bu 30 hastanin poliklinige sirt agrisi ile
basvuran hastalar icerisindeki orani arastirldi.

Resim-1.a)76 yasinda kadin hastada T2 agirlikh sagittal go- Resim-2.a) 53 yasinda kadin hastada T2 agirlikh sagittal

riintiide T12-L1 diskinde grade 3 dejenerasyon, b) aksiyel gé- goriintiide T11-12 diskinde grade 5 dejenerasyon, b) aksi-
riintiide ise ayni diizeyde diffiiz anuler bulging zeminindeki yel gériintlide ise ayni diizeyde sag parasantral zon agirhkli

santral zonda fokal minimal disk protriizyonu gérilmektedir.

genis tabanli minimal disk protriizyonu gorilmektedir.
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Resim-3. a) 64 yasinda kadin hastada T2 agirlikh sagital goriintlide T9-10 diskinde grade 3 dejenerasyon, T10-11 diskinde
grade 4 dejenerasyon, b) aksiyel goriintiide bir biriyle birlesen T9-10 diizeyde santral kaudale, T10-11 diizeyinde santral
kraniale ekstriide disk hernileri izlenmektedir.

Radyolojik degerlendirme:

Bu calismada 1.5 Tesla MRG cihazinda elde edilen
rutin torasik spinal MRG'de T1 ve T2 agirlikli sagittal ve
diske yonelik T2 agirhkli aksiyel goriintileri degerlen-
dirildi. Disklerin posterior konturlarina gére yapilan
morfolojik siniflama (bulging, protriizyon, ekstriiz-
yon) yanisira, disk dejenerasyonu da degerlendirildi.
Disk dejenerasyonu degerlendirilmesinde Pfirrmann
(14) tarafindan ortaya konan siniflama kullanildi (Tab-
lo-1). Morfolojik siniflama T2 agirhkl aksiyel, dejene-
rasyon siniflamasi ise T2 agirlikh sagittal goruntdler
Uzerinde iki ayr radyolog tarafindan degerlendirilmis
olup sonuclar konsensiis karari ile elde edildi. Diskle-
rin cogu sinyal intensitesi degisikligi olmadan agirhkh
olarak morfolojik degisiklikler gdstermistir.

Veri analizi:

Fischer’s Exact Test ve Pearson Chi-Square testleri
kullanilarak elde edilen istatistiksel sonuclar sunuldu.

SONUCLAR

Galismaya dahil olan hastalarin hicbirinde T1-2
disk hernisine rastlanmazken, T2-3, T3-4 ve T4-5 disk-
leri sadece kadin hastalarda gorilda. Tum torasik disk
hernilerimizin % 30’unu olusturan T11-12 disk herni-
lerinin kadin hastalardaki disk hernilerinin % 47.1'ini
erkek hastalardaki disk hernilerinin % 7.7'sini olustur-
dugu goraldu, istatistiksel olarak anlamliidi (p=0.042).
Genel olarak bakildiginda en sik sirasiyla T9-10, T7-8,
T11-12 ve T8-9 disk hernileri oldugu gorildi (Tab-
lo-2).

Tablo-1. MRG incelemesinde intervertebral disk dejenerasyonu siniflamasi

Grade Yapi NP ve AF ayrimi Sinyal intensitesi* Disk yuksekligi

| Homojen, parlak beyaz Var Hiperintens, izointens Normal

] inhomojenzhorizontalband Var Hiperintens, izointens Normal

]} inhomojen, gri Belirsiz Ara intensitede Normal veya hafif
derecede azalmig

v inhomojen, gri-siyah Yok Ara intensite, hipointens Normal veya orta
derecede azalmig

Vv inhomojen, siyah Yok Hipointens Kollaps

NP, nukleuspulpozus; AF, anulusfibrozis
*T2 agirlikli sagittal goriintulerde degerlendirme
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Tablo-2. Disk seviyelerine gore patolojilerin cinsiyete gére dagilimi

Disk seviyesi Disk patolojisi
Toplam hasta (n=30) (n- %) Kadin hasta (n=17) (n - %) Erkek hasta (n=13) (n - %) p degeri
T2-3 2 - %6.7 2-%11.8 0- %0 1.000
T3-4 1-%3.3 1-%5.9 0- %0 1.000
T4-5 2-%6.7 2-%11.8 0-%0 1.000
T5-6 3-%10.0 2-%11.8 1-%7.7 1.000
T6-7 3-%10.0 2-%11.8 1-%7.7 1.000
T7-8 9-%30.0 5-%29.4 4-%30.8 1.000
T8-9 7-%23.3 5-%29.4 2-%154 427
T9-10 10-%33.3 7 - %41.2 3-%23.1 440
T10-11 5-%16.7 4-9%23.5 1-%7.7 355
T11-12 9-%30.0 8 -%47.1 1-%7.7 .042
T12-L1 7-%23.3 4-9%23.5 3-%23.1 1.000

Disk dejenerasyonu degerlendirildiginde grade-3
dejenerasyondan sonra ikinci siklikla gorulen grade 4
dejenerasyonun kadin hastalarda % 58.8, erkek has-
talarda % 15.4 oraninda oldugu goruldu, istatistiksel
olarak anlamli idi (p=0.076). Erkek hastalarda % 46.2
oraninda grade 3 dejenerasyon gorildi. Tim hasta-
larda en az siklikta grade 1 ve grade 5 dejenerasyon
gorildi (Tablo-3).

Bizim calismamizdaki torasik disk hernisi olan
hastalarin, hi¢ birisinde norolojik defisit yoktu ve fiz-
yoterapi eklenmis anti-inflamatuar ilaclar ile tedavi
edildiler. Eger tedaviye cevap alinamadiysa kisa siireli
kortikosteroid tedavisi verildi. Son olarak eger semp-
tomlar hala devam ediyorsa hastalar gabapentin ile
tedavi edildi. Agrili sinir sonlamasi olan hastalarda lo-
kal anestezikli patchler de kullanildi. Tim hastalarda
klinik yakinmalar 6nemli 6lctide azaldi ve higbir has-
tada cerrahi tedaviye gerekmedi.

Tablo-3. Disk dejenerasyonu derecesine gore patolojilerin cinsiyete gore dagilimi

Dejenerasyon Disk patolojisi
Toplam hasta (n=30) (n - %) Kadin hasta (n=17) (n - %) Erkek hasta (n=13) (n - %) p degeri
Grade 1 1-%3.3 0-9%0 1-%7.7 433
Grade 2 6 - %20.0 2-%11.8 4-%30.8 .360
Grade 3 13-%43.3 7 - %41.2 6 - %46.2 1.000
Grade 4 12 - %40.0 10-%58.8 2-%15.4 .016
Grade 5 4-%13.3 3-%17.6 1-%7.7 613
TARTISMA niimizde tercih edilen gecerli tani yontemi MRG'dir

Gogus kafesine bagli olarak nispeten hareketsiz
olan torasik omurga nedeniyle torasik disk herniasyo-
nu nadir bir patoloji (16) olup bunlarin ¢cogu asemp-
tomatiktir (4,9 21). Torasik omurga agrisi servikal veya
lomber omurga agrisina gore daha az siklikta gorul-
mekle birlikte benzer yakinmalara neden olur. Bu ne-
denle torasik disk herniasyonu sirt agrisi ya da bacak
agnisinin bir kaynagdi olarak sikhkla g6z ardi edilir. Her-
niye torasik intervertebral diskler tutulum seviyesi-
ne ve herniyasyonun ciddiyetine bagli olarak sayisiz
medikal durumu taklit edebilmekte (16) kardiyak,
abdominal, gastrointestinal, neoplastik, demyelinizan
patolojiler ve daha bircok hastalik seklinde yanlis tani
alabilmektedir (11-12,17,20,25). Tanida zorluga sebep
olan bu durumlardan dolay: taniyi destekleyen baz
semptom ve klinik bulgularin yani sira gesitli goriin-
tileme yoéntemlerinden faydalaniimaktadir ve gu-

(3,8,13,15, 24).

Seviye veren sirt agnsi genellikle degisik derece-
lerde myelopati ve duyu bozuklugu ile birlikte rapor
edilmistir (1,6,12,18,23). Torasik spinal kanalin dar ol-
masindan dolayi cogu vakada bir herniyasyon myelo-
pati ile sonuclanabilmektedir. Spinal kord kompres-
yonu yoksa hastaligin dogal stirecinde konservatif yo-
netim savunulur. Posterior disk protriizyonu ile iliskili
spinal kord basisi semptomlari nadir fakat Gnemlidir.
Tedavi secenedi konservatif olsa da ilerleyici norolojik
defisit gelisen veya ciddi radikiler agrisi olan hastalar-
da cerrahi tedavi gerekmektedir (21).

Bizim calismamizdaki torasik disk hernisi olan
hastalar fizyoterapi eklenmis anti-inflamatuar ilaglar
ile tedavi edildiler. Eger tedaviye cevap alinamadiysa
kisa sireli kortikosteroid tedavisi verildi. Son olarak
eder semptomlar hala devam ediyorsa hastalar ga-
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bapentin ile tedavi edildi. Agrili sinir sonlamasi olan
hastalarda lokal anestezikli patchler de kullanildi. Tiim
hastalarda klinik yakinmalar 6nemli dl¢lide azaldi ve
hicbir hastada cerrahi tedaviye gerekmedi.

Torasik disk hernileri lomber disklerin aksine siklik-
la kalsifiye olurlar ve ventral durayi penetre edebilirler
(19). Semptom ve bulgular sirt agrisindan paraplejiye
kadar degisebilmektedir ve bu durum nadir oldugun-
dan kolaylikla g6z ardi edilerek yanlis tani almaktadir
(10).

Bizim hastalarimizda kusak tarzi agri, 6ne egilmek-
le artan agr, alt ekstremitede uyusma, alt ekstremite
agrisi, torasik bolgede palpasyonla hassasiyet sika-
yetlerinin oldugunu ancak motor kaybin olmadigini
tespit ettik.

Torasik disk herniyasyonlarinin sik rastlanmayan
bir patoloji oldugu g6z 6nine alindiginda cerrahi
tedavi nadirdir. Tim disk operasyonlarinin % 0.15
ile % 4’Gnu olusturmaktadir (2). Ciddi ya da ilerleyici
myelopati mutlak cerrahi endikasyonudur. Bircok cer-
rahi yontem mevcut olup en uygun cerrahi yontem
tartismalidir. Anterolateral yaklagim (transtorasik, vi-
deo destekli torakoskopik, retroplevral torakotomi),
posterolateral yaklasim (transfaset pedikiil koruyucu
ve transpedikiler), ve lateral yaklasim (lateral ekstra-
kaviter, paraskapuler, kostotransversektomi) torasik
disk hernileri icin kullanilan cerrahi yontemlerin bir-
kacgidir (22). Anterolateral ve lateral yaklasimlar genis
kas diseksiyonu ve yeterli goris acisi icin torakotomi
gerektirebilen yaklagimlardir (22).

Torasik disk hernilerinin cerrahi tedavisinin karma-
sikhgi Eichholz ve arkadaslari (5) tarafindan iyi tanim-
lanmistir. Kiictik oranda gorilen bu hastalar ve gelis-
tirilmis cok sayida cerrahi teknik arasindaki tutarsizlik
omurga cerrahlarinin bu hastalari tedavi ederken
karsilasabilecegi zorlugun kanitidir. Tedavi secenek-
leri semptomlarin ciddiyetine bagh degismektedir.
Israr eden 1zdirap verici agrisi olan ya da myelopati
bulgular olan hastalar siklikla en iyi cerrahi ile yone-
tilmektedir. Torasik disk hernisi olan hastada cerrahi
midahale dikkate deger parapleji riski icermektedir
bu yilizden sadece ciddi agrisi ve norolojik defisiti olan
hastalarda endikedir. Radyolojik degerlendirme MRG
ya da myelografili veya myelografisiz tomografiyi icer-
melidir. izole radikiiler agri ya da sirt agrisi olan hasta-
lar operasyon disi tedavilerle basarili bir sekilde tedavi
edilebilmektedir (5).

Sonuc olarak torasik disk hernisi vakalarinin cogu
asemptomatiktir. Eger spinal kord kompresyonu yok-
sa hastaligin dogal stirecinde konservatif yonetim sa-
vunulur. Tedavi secenegdi konservatif olsa da progre-
sif norolojik defisit gelisen veya ciddi radikiler agris
olan hastalarda cerrahi tedavi gerekmektedir. Herniye
torasik intervertebral diskler sayisiz medikal durumu
taklit edebilmekte ve kardiyak, abdominal, gastroin-
testinal, neoplastik, demyelinizan patolojiler ve daha
bircok hastalik seklinde yanhs tani alabilmektedir. Bu
calisma potansiyel olarak ciddi olan bu hastaligin tes-
his ve yonetiminde hekimlerin ayirici tani yaparken
torasik disk hernisini géz ardi etmemelerini vurgula-
mak icin dnemlidir.
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TORASIK DiSK HERNILERININ POSTERIOR
TRANSFORAMINAL TORASIK INTERBODY FUZYON
ILE TEDAVISI

TREATMENT OF THORACIC DISC HERNIATIONS WITH POSTERIOR TRANSFORAMINAL
THORACIC INTERBODY FUSION

M. Nuri ERDEM?, ismail OLTULU?, Sinan KARACAS3, Yener ERKEN?,
Taner BEKMEZCi*, Mehmet AYDOGANS®

OZET

Giris: Torakal disk hernileri (TDH)'nin tedavisi servikal ve lomb-
er disk hernilerine oranla daha az gériilmelerine bagli olarak
hala tartismalidir. Bu retrospektif calismanin amaci TDH ned-
eni ile posterior transforaminal torasik interbody fiizyon (TTIF)
ve diskektomi ile birlikte posterior enstriimantasyon ve flizyon
yapilan hastalarin sonuglarini agiklamaktir.

Metot: TDH'ne bagli kronik agr sikayeti nedeni ile TTIF
yontemiyle tedavisi yapilan ve en az 1 yillik takibi olan 10
hasta calismaya dahil edildi. 10 hastadan bir tanesinde iki
seviyeli TDH mevcuttu. Diskler santral ve parasantral olarak
siniflandirildi. Cerrahi sirasindaki ortalama yas 53.5 yil, or-
talama takip suresi 32.6 ay olarak kaydedildi. Pre- ve postop-
eratif agri durumu Visual Analog Score (VAS) sistemine gore
degerlendirildi. Serimizdeki tim hastalarda sonuclar ve komp-
likasyonlar retrospektif olarak kaydedildi. Fiizyon durumu diiz
grafi ve bilgisayarli tomografi kullanilarak degerlendirildi.
Sonuglar: Tim hastalarda takip stiresinin sonunda radyolojik
olarak fiizyon elde edildi. Hicbir hastada enstriiman yetmezligi
saptanmadi. Ortalama VAS skoru preoperatif 7.4, postoperatif
1.9 olarak saptandi. Bir hastada postoperatif yara yeri enfeksi-
yonu gelisti ve cerrahi debridman ile tamamen iyilesti.
Cikarim: Transforaminal torasik interbody fiizyon ve segmental
enstrimantasyon eszamanl dekompresyon ve stabilizasyonu
temin eden ve tiim TDH tiplerinde uygulanabilen efektif bir
metottur.

Anahtar kelimeler: Transforaminal torasik interbody flizyon
(TTIF), torasik disk hernisi, cerrahi tedavi

Kanit duizeyi: Retrospektif vaka serisi, Level IV.

SUMMARY

Introduction: Treatment of thoracic disc herniations (TDH)
remains controversial due to its lower incidence than herni-
ations in the cervical or lumbar spine. The objectives of this
retrospective study are to demonstrate the surgical outcomes
of the patients with TDH undergoing posterior transforaminal
thoracicinterbody fusion (TTIF) and discectomy with posterior
instrumentation and fusion.

Materials and methods: We enrolled 10 patients who under-
went TTIF for chronic pain due to TDH and were followed for
at least 1 year. Of the 10 patients, one had TDHs at two levels.
Discs were classified as central or paracentral. The mean age
at surgery was 53.5 years and the average period of follow up
was 32.6 months. The pre- and postoperative pain status was
evaluated according to the Visual Analog Score (VAS). Outco-
mes and complications were retrospectively assessed in this
patient series. Status of fusion was evaluated using plain radi-
ographs and computed tomography.

Results: None of the patients with follow-up showed any signs
of instrument migration or failure, and each went on to radi-
ographic fusion. Average pre- and postoperative VAS scores
were 7.4 and 1.9 points. One patient developed postoperative
wound infection requiring additional operative debridement.
Conclusions: A transforaminal thoracic interbody fusion com-
bined with segmental fusion offers a means of achieving con-
current decompression and segmental stabilization and is an
option for certain subtypes of TDH.

Key words: Transforaminal thoracic interbody fusion (TTIF),
thoracic disc herniation, surgical treatment

Level of evidence: Retrospective case series, Level IV.
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GiRiS

Torasik disk hernisi (TDH), gégus kafesinden kay-
naklanan stabilite nedeni ile lomber ve servikal disk
hernisine oranla ¢cok daha nadir olarak gorilmektedir.
Tum disk hernilerinin % 0.15-4'Gnl TDH olusturmak-
tadir'. Genel popiilasyonda prevelansi 1/1000000 be-
lirtilmistir?. Sikhkla 3 ile 5. dekadlar arasinda ve daha
sik erkeklerde goriilmektedir®. Hastalarin % 90'indan
fazlasinda T8 ve T12 seviyeleri arasinda gorilmekle
birlikte en stk T11-12 seviyelerinde rastlanmaktadir’.

TDH cerrahi tedavisinde amag, iyatrojenik noro-
lojik hasara neden olmadan spinal kord ve/veya sinir
koklerin komplet dekompresyonu, spinal instabilite
veya deformitenin diizeltilmesi ve ayni seviyeden tek-
rar disk hernisi olusumunun énlenmesidir. Dekompre-
sif laminektomi yiiksek mortalite ve morbidite oranla-
ri'#> nedeni ile terkedilmis ve alternatif olarak pek cok
cerrahi yontem tarif edilmistir. Anterior cerrahi yakla-
sim ile ilgili basarili sonuclar bildiren bircok calisma
mevcuttur?®®. Transtorasik yaklasim o6zellikle santral,
buyik ve kalsifiye TDH tedavisinde giivenli olarak spi-
nal kordun ventral dekompresyonunu sagladigi icin
onerilmistir'®. Ancak, bu yontemin kanama ve azalan
akciger kapasitesine bagli ciddi morbiditesi mevcut-
tur'. Bu nedenle son zamanlarda posterior yaklasim
ile cerrahi tedavi daha popliler hale gelmistir.

Bu calismanin amaci TDH'ne bagli konservatif te-
daviye cevap vermeyen kronik agri nedeniile posteri-
or yaklasimla pedikil vidalar ile fiksasyon, posterola-
teral kostotransversektomi ve transforaminal torasik
interbody flizyon (TTIF) ile cerrahi tedavisi yapilan
hastalarin sonuclarini sunmaktir.

MATERYAL VE METOD

2009 ve 2013 yillari arsinda TDH'ne bagh konserva-
tif tedaviye cevap vermeyen kronik agri nedeniile TTIF
yapilan ve takip siresi 1 yildan uzun olan yedi hasta ¢a-
hismaya dahil edildi. Tim cerrahi islemler tek bir cerrah
(M.A)) tarafindan yapildi. 6 erkek ve 4 kadindan olusan
grubun yas ortalamasi 53.5 (34-69) yildi. Ortalama ta-
kip slresi 32.6 ay (12-53) olarak bulundu. Bir hastada
iki seviye, digerlerinde tek seviye olmak lzere 10 has-
taya toplam 11 seviye TTIF yapildi (Tablo-1).

Tum hastalarda klinik bulgulara gore ilgili bolge-
lerin MR ile radyolojik incelemesi yapildi. Torakal se-
viyede kalsifikasyon mevcudiyetini tespit edebilmek
icin tim hastalara torakal vertebra 3 boyutlu BT ¢ekil-
di. Herniye disk fragmanin buytk kismi eger kordun
hemen anteriorunda ise santral, % 50'den fazlasi orta
hattin lateralinde ise lateral olarak degerlendirildi.
Buna gore 7 segmentte lateral, 4 segmentte santral
disk herniasyonu saptandi. Torasik disk herniasyonu
olan seviyelerde spinal kanal ¢capinin 2 seviyede % 50
den daha fazla olmak tzere tiimiinde % 30'dan fazla
daraldigi gorildi. Bir hastada eslik eden L4-L5 lom-
ber disk hernisi saptandi. Ayni seansta ek olarak ilgili
seviyeye mikroskopik lomber diskektomi yapildi. Bir
hastada TDH ile birlikte ayni seviyede ligamentum fla-
vum ossifikasyonu tespit edildi.

Hastalarin klinik agri degerlendirmeleri basvuru
aninda ve postop 1. yilda Visual Analog Score (VAS)
skorlama sistemine gore yapildi. Sikayetlerin baslama-
st ile cerrahi tedavi arasinda gecen siire ortalama 7.1
ay (0.3-44) olarak bulundu. Basvuru aninda yedi hasta-
da sirt agrisi, 1 hastada sirt agrisi ve interkostal noéralji,
1 hastada sirt ve alt ekstremite agrilari, 1 hastada sag-
da dusuk ayak (tibialis anterior ve ekstansor hallucis

Tablo-1. Hastalarin demografik bilgileri.

ch:’sota (::;) Cinsiyet Seviye Taki;)a ;jiresi Tipi Ek spinal patoloji
1 57 E T11-T12 53 SANTRAL YOK
2 34 E T8-T9 44 LATERAL YOK
3 51 K T10-T11,T11-T12 41 SANTRAL YOK
4 48 E T10-T11 38 SANTRAL YOK
5 52 E T8-T9 34 SANTRAL YOK
6 54 E T10-T11 32 LATERAL YOK
7 53 K T11-T12 32 LATERAL YOK
8 69 K T11-T12 21 LATERAL YOK
9 62 K T6-T7 19 LATERAL YOK
10 55 E T9-T10 12 LATERAL Lomber disk hernisi
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longus guclinde total kayip) ve sag alt ekstremite gti¢-
stizligu (quadriceps kas guicti 3/5) ile birlikte sirt agrisi
tespit edildi. Ameliyat suiresi, kanama miktari, intrope-
ratif ve postoperatif komplikasyonlar kaydedildi. Ke-
mik flizyonun degerlendirilmesi postoperatif 1. yilda
diz grafiler ve BT ile yapildi. BT goriintiilerinde yerles-
tirilen kafes ile korpuslar arasindaki kemik flizyon ve
pedikil vidalarinda gevseme olup olmadigi incelendi.

Cerrahi Teknik:

Hastalarin tamaminda ayni cerrahi prosedir uy-
gulandi. Genel anestezi altinda entiibasyonu takiben
supin pozisyonda kateterler ve néromonitorizasyon
problar yerlestirildi. Daha sonra hasta prone pozis-
yona alindi. Sonra posterior yaklasimla etkilenen seg-
mentin bir alt ve bir Ust seviyelerine bilateral pedikiil
vidalari gonderildi. Diskektomi yapilacak tarafin kar-
sisina gegici rod yerlestirildi. Hemilaminektomi yapil-
diktan sonra kostatransvers bileskeye kadar yaklasik 2
cm’lik kot rezeksiyonu yapildi.

Posterolateralden disk araligina ulagildi ve mikros-
kop esliginde 6zel ters kiretler yardimi ile lateralden

Sekil-1. a) T8-T9 seviyesinde lateral disk herinisini gosteren
preoperative MR be BT goriintuisu. b) Ayni hastanin postop-
erative BT gorintileri.

orta hatta kadar diskektomi yapildi. Titanyum mesh
cage hastadan cikartilan greftlerle doldurulduktan
sonra disk mesafesine adapte edildi. Uygun kontir
verilmis kalici rodlar yerlestirildikten sonra kompres-
yon yapildi ve sistem kilitlendi (Sekil-1.a ve b).

insizyon standart bir sekilde kapatildi. Tek tarafli
pedikilektomiyi de iceren genis posterior dekomp-
resyon yapilan bir hastada diskektomi seviyesinin bir
st ve bir alt vertebralarina diskektomi yapilan tarafin
karsisindan unilateral, daha Ust ve alt vertebralara ise
bilateral pedikil vidasi yerlestirildi (Sekil-2.a ve b).

SONUCLAR

Ortalama ameliyat suresi 175 dk (120-280 dk ),
ortalama kan kaybi1 600 ml (250- 1150 ml) olarak bu-
lundu. Ameliyat sirasinda herhangi bir komplikasyon
yasanmadi. 1 hastada ylizeyel yara enfeksiyonu ge-
listi, debridman ve antibiyoterapi ile iyilesti. Distik
ayak mevcut olan hastada postoperatif ayak bilegi
ekstansiyon glictinde degisiklik olmadi, ancak quad-
riceps gliciinde postoperatif 6. haftada total iyilesme
(kas guicti 5/5) tespit edildi. Postoperatif 1. yil yapilan
radyolojik degerlendirmelerde tiim hastalarda fiiz-
yon elde edildigi gorildl, pedikil vida gevsemesi
veya rod kirilmasi saptanmadi. Preoperatif ortalama
VAS skoru 7.4 (5-9) iken postoperatif 1. yilda 1.9 (0-3)
olarak bulundu.

TARTISMA

Torasik disk hernilerinin cerrahi tedavisi servikal
ve lomber disk hernilerine gore bir takim farkhhklar
ve zorluklar icermektedir. Temel cerrahi endikasyon-
lar, miyelopati, inatci radikilopati ve aksiyel sirt agrisi-
dir'>™, Literatiire uygun olarak ¢calismamizdaki hasta-
larin ana sikayetini medikal tedaviye cevap vermeyen
sirt agnsi olusturmaktadir. Siklikla tek seviyede tespit
edilmesine ragmen torakal disk hernilerinin ¢ok se-
viyeli olabilecegine dair calismalar mevcuttur’'. Se-
rimizdeki bir hastada oldugu gibi eslik eden lomber
veya servikal disk hernisi varliginin TDH'ne baglh sirt
agnisini komplike edebilecegi gézden kagirilmamali
ve hastalar klinik ve radyolojik olarak lomber ve servi-
kal disk patolojileri acisindan da arastirilmalidir.

Cerrahi yontemin seciminde pek cok faktor rol
oynamaktadir. Cerrahin egitimi ve tecriibesi, nérolo-
jik semptomlar, basiya maruz kalan nérolojik yapilar,
herniye diskin yapisi (yumusak veya kalsifiye olmasi),
spinal deformite varligi, osteofitlerin varhgr ve yeri,
hastanin medikal komorbiditeleri bu secimde 6nem-
lidir. Spinal kordun maniptlasyonuna gerek kalma-
dan kanalin anterioruna yeterli yaklagimi sagladigi ve
glvenli ventral dekompresyona izin verdigi icin ante-
rior transtorasik yaklagim TDH cerrahi tedavisinde ba-
sari ile kullanilmistir. ilk kez Crafoord tarafindan tarif
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Sekil-2.a) T11-T12 seviyesinde spinal kanali buiylik oranda
daraltan santral disk herinisini gdsteren preoperative MR
goriintlsi. b) Ayni hastanin postoperative 1. yil takip grafisi.

edilmis'® ve daha sonra pek ¢ok otor tarafindan tercih
edilmistir®®, Ozellikle santral ve kalsifiye disklerin cer-
rahisinde ve osteofitlerin alinmasinda efektif olarak
kullanilmaktadir. Ancak mevcut akciger hastaligi veya
gogus duvari patolojisi olanlarda ve morbid obez
hastalarda anterior yaklagim zorluklar arzeder>'", Ust
torakal seviyelerde ise bir takim modifikasyonlar ge-
rektirir'”. Kontrolsliz epidural kanama, postoperatif
pnémoni, interkostal nevralji riski ve ossifiye ligamen-
tum flavum gibi posterior kompresyon durumlarinda
kisith yaklasim saglamasi 6nemli dezavantajlaridir. Bu
nedenle torakotomiye gerek kalmadan sadece pos-
terior yaklasimla TDH cerrahi tedavisi giderek daha
popller hale gelmistir.

Geleneksel posterior dekompresif laminekto-
mi torakal disk hernisi cerrahi tedavisinde ge¢miste
yogun olarak kullanilmis ancak yiiksek mortalite ve

morbidite oranlari nedeni ile terkedilmistir'#°. Daha
sonra posterior yaklasim icin pek cok modifiye teknik
gelistirilmistir. Bransford ve arkadaslari’™ TDH cerrahi
tedavisinde modifiye transfaset pedikil-sparing de-
kompresyon ve flizyon teknigini tanimlamistir. Mac-
hino ve arkarkadaslari™® TTIF teknigini t¢ tanesi TDH
olmak Uzere torasik omurga patolojileri olan 10 has-
tada uygulamis ve tatminkar sonugclar bildirmistir.

Calismamizda kullanilan cerrahi yaklasim trans-
foraminal lomber interbody flizyon (TLIF) tekniginin
torasik bolge icin modifiye edilmis halidir. Hemilami-
nektomi ve kostotransversektomiyi takiben pedikiil
vidalar Uzerinden yapilan nazik distraksiyon disk
araligina ulasim icin yeterli pencereyi saglayabilmek-
tedir. Cesitli ofsetlerde, diistik profilli diiz ve ters k-
retlerin kullanimi ile orta hat disklerinin de tamami
cikartilabilmekte, interbody artrodez ile spinal insta-
bilite 6nlenebilmektedir. Ayrica pedikiil vidalari tize-
rinden varsa mevcut deformite diizeltilebilmektedir.
Serimizdeki 7 hastanin hicbirinde cerrahi yaklagimla
ilgili iyatrojenik norolojik hasara rastlanmamistir. Bu-
rada ameliyat siiresi boyunca kullanilan strekli néro-
monitdrizasyonun da 6nemi biyktir. Klinik olarak
postoperatif birinci yilda tim hastalarin sikayetlerinin
geriledigini belirtmesi yontemin efektivitesinin diger
bir kanitidir.

TTIF teknigi ile TDH cerrahi tedavisi yaklasim icin
gerekli klivaji temin eden, givenli dekompresyon
saglayan ve es zamanl spinal deformitenin korrek-
siyonuna izin veren efektif ve glvenilir bir metottur.
Ozellikle TLIF prosediiriine aliskin cerrahlarin TDH
tedavisinde ki¢lik modifikasyonlarla bu yaklasimi
kullanmasi tatminkar sonuclar verecektir. Ameliyat
boyunca néromonitdrizasyonun kullanimi ve diskin
tamaminin c¢ikartilmasi icin gerekli el aletlerinin ha-
zir bulundurulmasi islemin giivenligi acisindan g6z
onlinde bulundurulmalidir.
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EXPERIENCE ON SURGICAL TREATMENT OF
SINGLE-LEVEL THORACIC DISC HERNIATIONS VIA
COSTOTRANSVERSECTOMY APPROACH

Uygur ER'", Serkan SIMSEK?

SUMMARY

Objective: To present the surgical results of the patients who have
single-level thoracic disc herniation treated by costotransversec-
tomy approach and to discuss advantages and disadvantages of
this method.

Patients and Method: Presenting symptoms, signs, recovery of
symptoms after surgery and complication rates of twenty-one
consecutive patients with single-level thoracic disc herniation
treated via costotransversectomy in between 2004 and 2010 were
presented.

Results: Overall complication rate is 38% based on complicated
events, and 19% based on patient population. The most common
presenting symptom was axial, localized or radicular pain. The
highest recovery rate was detected for pain. Operating time was
short and blood loss was minimal for this method of operation.
Conclusions: Costotransversectomy should be kept in mind as a
first line surgical option due to its safety and less invasiveness. It
provides excellent posterolateral vision to surgeon.

Key Words: Costotransversectomy, Surgery, Thoracic disc hernia-
tion

Level of Evidence: Retrospective clinical study, IV

INTRODUCTION

The incidence of thoracic disc herniation (TDH) is
estimated between 1/1000 and 1/1000000 in general
population?. Thoracic discectomy constitutes only
0.15 to 4 % of all discectomies®'®, Male to female ratio
is slightly less than 1, with highest incidence at 40 to
50 years of age"°.

Patients with TDH may present with pain,
radiculopathy or myelopathy®. If a surgical
intervention indicated to treatment, discectomy may
be performed via a posterior approach including

OZET

Amag: Kostotransversektomi yaklasimi ile tedavi edilen tek
seviyeli torakal disk hernisi hastalarinin sonuglarini sunmak ve
yaklasimin avantaj ve dezavantajlarini tartismak.

Hastalar ve Yéntem: 2004 ve 2011 yillan arasinda kostotrans-
versektomi yontemi ile ameliyat edilen 21 hastanin disk sevi-
yeleri, gelis yakinmalari, izlem siiresinde bulgu ve belirtilerin-
deki diizelmeler ve komplikasyon oranlari sunuldu.

Sonuclar: Genel komplikasyon orani komplike olay bazinda %
38, hasta toplulugu bazinda ise %19 olarak hesaplandi. En sik
basvuru yakinmasi agri olup aksiyal, bélgesel ya da radikdiler
olarak gorilebilmektedir. En ylksek iyilesme orani agr yakin-
masinda izlenmistir. Bu yaklasimda ameliyat suresi kisa, kan
kaybi azdir.

Son Cikarim: Kostotransversektomi iyi bir posterolateral goris
saglayan, guivenli, kolay, az invaziv bir yaklasim olarak torakal
disk hernilerinin cerrahi tedavisinde ilk siralarda akilda bulun-
durulmasi gereken bir ydontemdir.

Anahtar Kelimeler: Cerrahi, Kostotransversektomi, Torakal
disk hernisi

Kanit diizeyi: Retrospektif klinik calisma, IV

the costotransversectomy. Performing a thoracic
discectomy by a midline posterior laminectomy alone
is associated with a high risk of neurologic morbidity
and generally accepted as a contraindication>7),

New posterior and posterolateral approaches
to the thoracic spine evolved to provide improved
access to the disc space of the thoracic region®?,
The following report on thoracic microdiscectomies
reflects our experience on costotransversectomy
approach for surgical treatment of TDH and its
outcomes and complications.

' Professor of Neurosurgery, Neurosurgery Department, School of Medicine, Diizce University, Diizce
2 Associated Professor of Neurosurgery, Neurosurgery Clinic, Private Lokman Hekim Hospital, Sincan, Ankara.
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PATIENTS AND METHODS

Between 2004 and 2011, 21 patients with single-
level TDH were treated by thoracic microdiscectomies
following a  costotransversectomy approach
performed by the authors. The patient population
consisted of 12 women and 9 men whose ages
ranged between 24 and 64 years with a mean age
of 49 years. None of the patients have a history of
trauma (Table-1).

Table-1. Presentation and demographics. (n=21, Male=9,
Female=12, Age range: 24-64 years, mean=49 years, mean
follow-up=34 months)

Presentation n %

Pain (Axial, localized, radicular) 17 80.9
Sensory impairment 14 66.7
Lower extremity weakness 10 47.6
Spasticity/Hyperreflexia 9 429
Babinski sign 8 38.1
Bladder dysfunction 3 14.3

Levels of disc diseases ranged fromT7-8 to T11-12.
The most common site of herniations were T9-10 (7
patients, 33.3 %), T10-11 (6 patients, 28.6 %), T8-9 (5

Spine A TROKAL SPIN
Torakal: Spine |

patients, 23.8 %), T7-8 (2 patients, 9.5%) and T11-12 (1
patient, 4.8 %). Herniated discs were laterally located
in 5 patients (23.8 %), central in 6 patients (28.6 %)
and centrolateral in 10 patients (47.6 %) (Table-2).
Table-2. Disc levels and locations (n=21).
Thoracic levels of herniated disc Location

L C CL T

7-8 - 2 - 2
8-9 2 1 2 5
9-10 2 1 4 7
10-11 - 2 4 6

11-12 1 - - 1

5 6 10 21

L: Lateral; C: Central; CL:Centrolateral

Calcification of disc on either computerized
tomography (CT) scanning or during intraoperative
inspection was present in 11 patients (52.4 %), (Fig.-
1.a,b). Intradural extension of disc was not seen at
surgery in any patient.

Sekil-1. Axial (a) and sagittal reformatted (b) CT of a calcified TDH. CL location of the calcified disc herniation is seen.

Axial, localized or radicular pain was the most
common presenting symptom, which occurred in
17 (80.9 %) patients. The pain was characterized as
severe in intensity in majority of patients. Sensory
impairment was reported in 14 (66.7 %) patients.
Bladder dysfunction was seen in 3 (14.3 %) patients.
Spasticity and hyperreflexia occurred in 9 (42.9 %)
patients. A positive Babinski sign was detected in 8
(38.1 %) patients. Lower extremity weakness was
recorded in 10 (47.6 %) patients (Table-1). Majority

of patients with lower extremity weaknesses had
paraparesis rather than monoparesis.

All patients had single-level TDH. Patients with
multilevel TDH were excluded from the study.

All  patients were performed a magnetic
resonance imaging (MRI) and CT scan preoperatively
for diagnosis and preoperative planning. The extent
of herniated disc removal and detection of residual
compression site were evaluated by an MRI (Figure-
2.a,b and Figure-3.a,b).
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Sekil-3. Sagittal (a) and axial (b) T1-W MRI of the giant T9-10 TDH. Spinal canal was narrowed due to the disc. Severe compression is seen.

The mean follow-up period was 34 months.
Postoperative signs and symptoms were checked
and recorded.

All operations  were performed via
costotransversectomy approach. After exposure,
discectomies were completed microsurcically under
a surgical microscope.

SURGICAL PROCEDURE:
All operations were performed via
costotransversectomy  approach  under total

intravenous general anesthesia (TIVA). The patients
were prone on chest rolls. Radiolucent operating
table was used. Abdomen was suspended freely

to decrease epidural venous congestion. The
patient was taped to the table. An intraoperative
neuromonitoring (IONM) system was used in all
of the operations. Baseline values were obtained
immediately after anesthesia was given. After
preparation and draping, radiographic confirmation
of the level was performed preoperatively (Fig. 4).

Paramedian incision was made 3 to 6 cm off
the midline. Subcutaneous tissue, latissimus
dorsi and thoracodorsal fascia were divided by an
electrocautery. Erector spinae muscles were dissected
in a subperiosteal fashion and reflected medially
to expose the transverse process and ipsilateral
hemilamina.
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Sekil-4. Preoperative radiographic level confirmation.
Two radiolucent signs are always safer and more accurate.

Rib was identified and stripped by electrocautery
on the dorsal surface. Transverse process was
identified, costotransverse ligament was divided, and
transverse process was removed. Rib was cut 3to 6 cm
from its origin and dissected from underlying pleura.
In this step of operation, pedicle should be visible (Fig.
5). Pedicle can be removed by high-speed drill or by a
Kerrison rongeur. Both instruments were necessary in
majority of operations. This approach provided gain
access to the spinal canal. Lateral techal sac should
be visible in this step. After this step, decompression
should be done under operating microscope for
better visualization.

Posterior vertebral body closely adjacent to
the disc space might be drilled and removed. This
maneuver may create a trough into which the
disc herniation can be pushed with curettes. After
decompression with various disc punches and

Arthrodesis and fixation are optional, and should
be considered in case of aggressive bone removal.
Any arthrodesis requiring bone removal was not
implemented in this series.

RESULTS

Overall resolution of pain occurred in 14 (82.4 %)
patients. Patients with radicular pain showed more
improvement than patients with axial or localized
pain. Improvement of hyperreflexia and spasticity
were seen in 7 (77.8 %), sensory dysfunction in 9 (64.3
%) and motor weakness in 6 (60 %) patients. None
of the patients with bladder dysfunction showed
any resolution of this symptom after discectomy
(Table-3).

Table-3. Results (n=21)

Improvement of symptoms/Signs n %

Pain 14 82.4
Spasticity/Hyperreflexia 7 77.8
Sensory deficit 9 64.3
Motor weakness 6 60.0
Bladder dysfunction 0 0.0

The overall complication rate of this series is
38.1% based on complicated events, and 19% based
on patient population. Deterioration of neurological
status was the most common complication,

which was seen in 3 (14.3%) patients. Inadequate
decompression that required the second surgery
was noted in 2 (9.5%) patients. Abnormal bleeding,
surgical site infection and pneumothorax were
recorded in 1 (4.8%) patient each (Table-4).

curettes, epidural bleeding should be controlled. Sekil-5. Access trajectory of a costotransversecomytowardthe

Subcutaneous drains were not used.

ventrolateral aspect of a vertebral body is shown on axial MRI.
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Table-4. Complications (n=21, n of patients whose
develop complications=4, n of complications=8)

Complications n %
Neurologic deterioration 3 14.3
Inadequate decompression 2 9.5
Infection 1 4.8
Bleeding 1 4.8
Pneumothorax 1 4.8
Overall complication rate

Based on patient population 19.0%

Based on complicated events 38.1%

DISCUSSION

The surgical management of TDHs has been
difficult. The rarity of symptomatic herniations in
thoracic region, the lack of characteristic presentation
pattern, lack of consensus on surgical indications
for treatment, diversity of surgical approaches,
no universally accepted selection criteria may be
accepted some factors for reason of this difficulty. The
midline laminectomy was largely abandoned for the
operative treatment of TDH due to the major morbidity
and mortality associated with the approach itself.
A number of alternative surgical approaches have
been developed to gain better access to the ventral
thoracic spineincluding transthoracic thoracotomy,
transpedicular, transfacet pedicle-sparing, lateral
extracavitary (LECA), and costotransversectomy
approaches. Advantages and disadvantages of
these approaches have been reported in detail
in the relevant literature. Thoracotomy, LECA and
costotransversectomy approaches are the most
commonly used 3 approaches for surgical treatment
of TDH in the modern era. The costotransversectomy
approach is the least invasive one; and it has the least
complication rate among these 3 approaches.

Excellent posterolateral corridor provided by
the costotransversectomy approach lead to easy

removal of lateral, centrolateral and also central
lesions. A limited bone removal almost always was
sufficient; and arthrodesis was not required for
any of the patients in this series. Surgeon can work
independently with minimal surgical tools. Small
incision is sufficient generally for single-level TDHs.
Avoidance of entering the thoracic cavity is another
advantage of the costotransversectomy approach.
Limited posterior muscle dissection, minimal osseous
and ligamentous removal and maintenance of disc
integrity are some benefits of this approach.

Operating time, blood loss and length of hospital
stay were low due to its advantages mentioned above.
In the presented series, mean operating time with the
costotransversectomy approach was approximately
45 minutes (range from 24 to 105 min.) for single-
level procedures. Average blood loss was 155+27 ml.
All patients were discharged home between 1 to 3
postoperative days.

The thoracic neuraxis is vulnerable to
manipulation and trauma®. Tenuous blood supply
of the thoracic spinal cord, with the lower segments
often dependent of a single feeding artery, makes
the thoracic cord susceptible to manipulation.
Thus, selection of a less invasive approach suits for
removing compressive part of a herniated thoracic
disc such as the costotransversectomy approach.

The main limitation of this approach is that the
surgeon is unable to see the ventral sac surface
during dissection. This method may not be suited
for large, calcified and centrally located thoracic disc
herniations.

The presented study reveals that for a large
proportion of symptomatic TDHs surgical excision is
feasible when using a posterolateral approach such
as costotransversectomy. The results of the presented
series, considering complication rates, were
comparable with the majority of results reported in
the relevant literature.

Costotransversectomy approach remains a

worthwhile option for majority of TDHs.
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THE CLINICAL RESULTS OF THE CALCIFIED
THORACIC DISC HERNIATIONS TREATED WITH
TRANSPEDICULAR APPROACH

TRANSPEDIKULER YAKLASIMLA TEDAVI EDILEN KALSIFIYE TORASIK DISK HERNILERININ
KLINIK SONUCLARI
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SUMMARY

Introduction: Symptomatic thoracic disc herniations are relatively
rare and challenging due to wide variety of clinical presentations,
lack of consensus on surgical indications and variety of surgical
approaches. Our objective was to describe our series of calcified
thoracic disc herniations and outcomes.

Materials and Methods: A retrospective cohort study of 10 patients
with calcified TDH operated between 2008 and 2013. Data were
collected from review of patients’ notes and radiological stud-
ies and included basic demographic data and clinical presenta-
tion and outcome, operative procedure and complications. 10
patients, including 6 males and 4 females (mean age 35.6 years,
range 22-58 years). The mean follow-up was 28.1 months (12 - 48).
All patients were operated by transpedicular approach and in 7
patients posterior transpedicular stabilization was performed.
Results: In the preoperative period three patients were Nurick
grade 1, two patients were grade 2, three patients were grade
3 and two patients were grade 4. Surgical treatment obtained
satisfactory results and the Nurick grade improved in all of the
patients (100 %). Five patients’symptoms turned out to be Nurick
grade 0 and five patients turned out to be grade 1. The mean
Nurick grade improved from 2.4 to 0.5.

Conclusion: Calcified TDHs remains a surgical challenge. The goal
of the surgery is to decompress the neural elements without any
manipulation of the spinal cord apart from the choice of surgical
technique. When adequately diagnosed and treated, satisfactory
results can be achieved.

Key Words: Thoracic disc herniation, transpedicular approach,
surgical results.

Level of Evidence: Retrospective clinical study, Level |l

OZET

Giris: Semptomatik torakal disk hernileri olduk¢a nadir go-
rilmesi, farkh klinik durumlarla ortaya c¢ikmasi, ortak kabul
edilebilir bir cerrahi endikasyonu olmamasi ve farkli cerrahi
girisimlerin olmasi nedeniyle tedavisi zor bir patolojidir. Biz bu
calismada kalsifiye torakal disk hernili olgu serimizi ve sonug¢-
larint sunduk.

Hasta ve Yontemler: Bu geriye donik calismada 2008-2013 yil-
lari arasinda torakal disk hernisi nedeniyle ameliyat edilmis ol-
gular incelendi. Bilgiler, temel demografik veriler, klinik bulgu-
lar, sonuglar, ameliyat notlari ve komplikasyon bilgileriniiceren
hasta dosyalarindan elde edildi.

Sonuglar: 10 olgunun 6'si bayan, 4't erkekti (yaslari ortalamasi
35,6 yil olup 22-58 arasindaydi). Ortalama takip stiresi 28,1 ay-
dir (12-48). Buttin olgular transpedikiler yaklasimla ameliyat
edildi ve 7 olguya posterior transpedikiiler fiksasyon uygu-
landi. Preoperatif donemde 3 olguda Nurick skoru 1 iken, iki
olguda 2, iic olguda 3 ve 2 olguda 4 olarak tespit edildi. Cerra-
hi tedavi tim olgularda yeterli iyilesme ve Nurick skorlarinda
diizelme sagladi (%100). Bes olguda Nurick skoru 0 olurken
5 olguda 1 olarak tespit edildi. Ortalama Nurick skoru 2,5 dan
0,5 eiyilesti.

Sonug: Kalsifiye torakal disk hernilerinin cerrahisinde celiskiler
mevcuttur. Cerrahideki amag secilecek yontemle spinal kortta
herhangi bir manipiilasyona neden olmadan néral elemanlari
dekompresyonudur. Uygun sekilde tani konup tedavi edildi-
ginde basarili sonuclar alinabilir.

Anahtar Kelimeler: Torasik disk herniyasyonu, transpedikiler
yaklasim, cerrahi sonuglar.

Kanit Diizeyi: Retrospektif klinik calisma, Diizey Il

INTRODUCTION

Thoracic disc herniation (TDH) is one of the most
challenging problems in neurosurgical practice.

Symptomatic TDHs are rare compared to lumbar or
cervical counterparts and they constitute just 0.1 - 4
% of all disc herniations (1,16). Men are affected more
than woman and the vast majority of herniated tho-
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racic discs are seen during the third to fifth decades
particularly in the lower thoracic segments (4). T10-11
and T11-12 are the most involved segments probably
due to increased mobility of this region (19). Clinical
signs vary widely such as thoracolumbar pain, radicu-
lar pain, bladder dysfunction, sensory disturbances
and myelopathy. The cord compression by the her-
niated and usually calcified disc is the main cause of
these symptoms in most cases. Anatomically narrow
spinal canal in the thoracic region facilitates the com-
pression even with minor disc herniations. The aim of
the surgical treatment for TDH is the decompression
of the neural elements and prevent spinal stability. In
this context multiple surgical techniques have been
described for the treatment of TDHs such as transpe-
dicular, transfacet pedicle-sparing approaches, lat-
eral extracavitary approach, thoracoscopic approach,
costotransversectomy, transthoracic transpleural ap-
proach (2-3,9). The following report presents our cal-
cified thoracic disc herniation series treated by trans-
pedicular approach and clinical outcomes.

MATERIALS AND METHODS

Between 2008 and 2013, 10 patients underwent
13 thoracic microdiscectomies by transpedicular ap-
proach. The patient population consisted of 6 men
and 4 women, whose ages ranged from 22 to 58
years, with a mean age of 35.6 + 10.1 years.

Levels of herniation ranged from T7 to T12, and
the most common disc levels were T8-9 and T9-10
(4 discs each, 30.8 %). Eleven (84.6 %) of herniations
were located between T8 and T11. Three (33.3 %) of
the 10 patients were presented with multiple disc
herniations. Calcification of the herniated disc was
detected on either computerized tomography (CT),
X-Rays or during intraoperative inspection in all pa-
tients. There was no intradural extension of the calci-
fied disc material.

Prospectively collected data obtained at each
visit, before and after surgery, included medical re-
cords, clinical examinations and radiological studies.
The most common presenting symptom was dyses-
thesia which was reported in all patients (Table-1).
Axial pain, generally characterized as moderate to
severe in intensity, was reported in 8 of the patients
(80 %). None of the patients were operated for isolat-
ed axial pain. Among the accompanying symptoms,
ataxic gait was reported in 5 (50 %), weakness in the
lower extremities in 4 (40 %) and bladder dysfunc-
tion in 2 (20 %) of the patients. The mean duration of
the symptoms was 12.1 + 3.7 months (range 6 to 20
months) (Figure-1).

A/ A
Figure-1.a) T2 weighed sagittal and axial, b) MRl demon-
strating central thoracic disc herniation compromising the
spinal cord.

Before and after surgery, all the patients under-
went CT, MRI or both: all nine TDHs of this series ap-
peared to be calcified on the preoperative radiologic
work-up. Also postoperative plain radiography was
performed particularly to check the internal fixation
devices (Figure-2).

Figure-2.a) Axial and b) sagittal CT demonstrating calcified
thoracic disc herniation.

Preoperative and postoperative clinical status
was also classified using the modified Nurick Grading
System (Table-2)(15). The mean follow-up period was
28.1 = 6.1 months ranging between 12 to 48 months.
Intraoperative neuromonitorization was carried out
in 5 cases operated in last 3 years.

Table-2. Modified Nurick Scale

Grade 0 | No root or cord symptoms
Signs and symptoms of root involvement only (no
Grade 1 : :
spinal cord symptoms or signs)
Grade 2 Signs and-symptoms of spinal cord involvement,
normal gait
Grade 3 | Mild gait abnormality, able to be employed
Grade 4 | Gait abnormality prevents employement
Grade 5 | Only able to walk with assistance
Grade 6 | Chair bound or bedridden
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Table-1. Summary of patient demographic and clinical characteristics

Duration of Preop Postop Follow-
Cases Signs Symptoms Nurick Nurick | Stabilization Level up Complications
ymp Grade Grade months
Axial pain,
30F bilateral 1 1 0 - T10-T11 24 None
dysesthesia
) ) Intercostal
Axial pain, neuralgia for
27M bilateral 6 2 1 + T10-11 18 9
. 3 months-
dysesthesia :
gabapentine
Leg
dysesthesia, T7-8
33M bladder 9 2 0 + T8-9 12 None
hesitancy
Axial pain, Transient urinary
37F bilateral 1 1 0 + T10-11 24 retention for 2
dysesthesia months
Urinary
incontinence, T8-9
58 F dysesthesia, 14 4 1 + 18 None
T9-10
weakness,
ataxic gait
Axial pain, l.-"ostoperatlve
dvsesthesia axial pain (1 year),
47 M Y ' 14 3 1 - T9-10 48 no instability
weakness, ) ) .
L in radiological
ataxic gait o
examinations
Axial pain,
dysesthesia, T10-11
22M weakness, 20 3 0 + T11-12 24 None
ataxic gait
Postoperative
Axial pain, ?:‘(:;I]g‘a;)n r(K?
32M dysesthesia, 12 3 1 - T8-9 48 ) .
L instability in
ataxic gait ) :
radiological
examinations
Axial pain,
dysesthesia,
41F weakness, 9 4 1 + T10-11 42 None
ataxic gait,
bladder
hesitancy
Axial pain,
29 M bilateral 15 1 0 + T8-9 12 None
dysesthesia,
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Surgical Technique:

Patients are placed in the prone position and se-
cured to the table such that they can be rotated per-
operatively to maximize the sight of the surgeon. Prior
to making the skin incision, the disc level is identified
by fluoroscopy. The level can be determined by iden-
tifying the 12th rib. A linear midline skin incision is
made, and the paraspinous muscles are dissected suf-
ficiently to expose the transverse processes and facet
joint. The caudal pedicle adjacent to the disc space
must be located because this pedicle provides expo-
sure for disc exenterating. In a patient with T9-10 disc
herniation, the T-10 pedicle is located adjacent to the
disc space. The thoracic pedicles lie beneath the inter-
section of the pars interarticularis, transverse process,
and lamina (2). A high speed drill is used to drill the
central cancellous bone of the pedicle and also to
achieve partial superior and inferior facetectomies.
While drilling the pedicle a difference in the drill re-
sistance can be felt suggesting that the cortical bone
of the vertebral body is reached. After this step the
cortical bone adjacent to the spinal canal is removed
with curettes and a small cavity is drilled out in the
vertebral bodies rostral and caudal to the disc space.
Partial or complete laminectomy may be performed
to decompress the canal in the presence of disc cal-
cification as in our series. The lateral disc space is in-
cised and the discectomy is performed using pituitary
rongeurs and curettes. In our series, there was no in-
tradural extension of herniated discs. The goal of the
surgery is to remove the disc herniation without any
manipulation of the spinal cord. Transpedicular stabi-
lization was performed in seven patients in our series.

RESULTS

In the preoperative period three patients were
Nurick grade 1, two patients were grade 2, three pa-
tients were grade 3 and two patients were grade 4.
Surgical treatment obtained satisfactory results and
the Nurick grade improved in all of the patients (100
%). Five patients’ symptoms turned out to be Nurick
grade 0 and five patients turned out to be grade 1.
The mean Nurick grade improved from 2.4+ 1.1 t0 0.5
+ 0.5, postoperatively.

There were no serious postoperative complica-
tions in our series. Two patients had postoperative
obstinate axial pain which lasted for about 1 year in
one patient and 8 months in the other. Spinal transpe-
dicular screw stabilization was not performed in both
of these patients and no instability was detected in
the radiological studies and both patients used brace
for 6 months. One patient had intercostal neuralgia
for 3 months. No screw irritation was detected with

CT check-up. Gabapentine treatment was beneficial
for this patient. One patient also had transient urinary
retention which lasted in 2 months. There were no
major complications such as death, deterioration in
neurological status or any problem requiring further
surgery.

DISCUSSION

The management of TDHs is a challenging topic
in neurosurgery. This may be due to their low inci-
dence, wide variety of clinical presentations, lack of
consensus on surgical indications and variety of sur-
gical approaches. The annual incidence of symptom-
atic TDHs is estimated to be one per million (5). The
advent of MRI revealed the high frequency of TDHs.
The incidence of asymptomatic TDHs was found to be
between 11-37 % in some series (20-21). MRI, provid-
ing excellent soft tissue images with its non-invasive
nature became the gold standard diagnostic tech-
nique of disc herniations. By the way, demonstrating
the calcifications is the weak point of MRI which is
very common and important in TDHs. 60 % of TDH
cases in other series are reported to be calcified in the
literature (6-7). As in our series, Gille et al. reported
that all the thoracic disc herniations in their cohort
were calcified (11). Calcification is also found to be
associated with intradural extension in the literature
(12). Stillerman et al. found a rate of 65 % of calcifica-
tion in their series with evidence of intradural exten-
sions of 7 % (17). On the other hand, Le Roux et al.
did not report any transdural perforation with 26 %
ratio of the disc calcification in his 20 patients series
(13). Although all patients in our series demonstrated
disc calcification similarly to Le Roux’s series, none of
them were associated with signs of dural tear. This
may be due to the low sample size of our series.

The vast majority of TDHs are found below the
level of T-7. The eighth, ninth and 10th ribs are fixed
to the sternum whereas 11th and 12th ribs are float-
ing and this makes these levels more flexible than the
higher thoracic levels (19). Consistent with the litera-
ture 66 % of the disc herniations in our series were at
T8-9 and T9-10 levels. Although multilevel disc herni-
ations are not as common as single-level herniations,
33 % of our patients had two level TDHs. However
there are higher rates of TDHs in the literature. Brans-
ford et al. reported that 9 of 18 patients (50 %) in their
series had multilevel TDHs. According to them, being
the only tertiary referral center for a 4-state area was
the cause of this ratio by accepting a greater percent-
age of unusual or complicated cases (3).

The presenting symptoms and neurological defi-
cits experienced by our patients were similar to those

286



The Clinical Results of The Calcified Thoracic Disc Herniations Treated With Transpedicular Approach

reported in the literature except than myelopathy and
consisted of radiculopathy, ataxic gait and axial pain
(4,8). In 1998 Stillermann et al. divided the presenta-
tion of TDHs into three symptom complexes: localized
thoracolumbar pain, radicular pain and myelopathy
(18). The most common symptom was pain (76 %)
but it must be noted that nearly 25 % of patients did
not present with any symptomatic pain. Less com-
mon but associated symptoms include bladder dys-
function (24 %), motor deficits (61 %), and sensory
impairment (61 %). Motor deficits were more likely to
be a paraparesis than a monoparesis. In our series the
most common presenting symptom was dysesthe-
sia instead of pain. It may be argued that instead of
severe motor deficits or myelopathy signs, sensorial
symptoms of our patients being in the first place may
be the factor of satisfactory results in our series. In the
large series presented in the literature, the degree of
preoperative symptoms has always been indicated
as one of the main factors affecting the outcome. On
the other hand, according to Le Roux, apart from the
duration of the symptoms, no other factors effected
the outcome; i.e. neither the size nor the location of
the herniation (13). Also Stillerman et al. couldn’t find
any correlation between the size of the disc hernia-
tion and the patient’s initial presentation and surgical
outcome (18).

The initial treatment modality, laminectomy was
associated with unsatisfactory results. As a result of
that, anterior, posterior and posterolateral approach-
es have been described to minimize cord manipula-
tion (2, 9, 14).

Posterolateral surgeries such as transpedicu-
lar and transfacet approaches are considered to be
simpler than anterolateral operations. By the way,
particularly for central calcified TDH, posterolateral

approaches have been considered to be insufficient
because of the more limited visibility of the spinal
canal. Each surgical approach carries the potential
for its own complications. According to Fessler and
Sturgill, “The mortality and morbidity associated with
the transpedicular, costotransversectomy, lateral ex-
tracavitary, and transthoracic approaches to thoracic
disc disease are virtually identical. Thus the key de-
terminants in selecting an approach should be: 1) the
anatomic location of the herniated material, 2) the
general health of the patient, and 3) the surgeon’s ex-
perience!” (10). No universally accepted selection cri-
teria exist to choose the best technique and no single
approach fits all patients well.

Performing a fusion concurrently with a thoracic
discectomy is another topic of debate. All of our pa-
tients were operated by the transpedicular way and
usually some degree of facetectomies were also per-
formed. We did not perform transpedicular stabi-
lization just in two of 10 patients and both of them
complained about axial back pain postoperatively up
to 1 year. According to Bransford, “The segmental fu-
sion should help to minimize postoperative axial back
pain because of the potential increase in motion fol-
lowing the facetectomy and discectomy, especially
in the lower thoracic spine where the main motion
segment is located” (3). We belive that stabilization is
needed to prevent postoperative instability and axial
back pain as well.

Calcified TDHs remains a surgical challenge. The
goal of the surgery is to decompress the neural ele-
ments without any manipulation of the spinal cord
apart from the choice of surgical technique. When
adequately diagnosed and treated, the results are sat-
isfactory as in our series.
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COMPARISON OF THE SURGICAL TECHNIQUES FOR
THE ANTERIOR TRANSTHORACIC APPROACHETO
DORSAL SPINE

DORSAL OMURGAYA ANTERIOR TRANSTORASIK YAKLASIM ICIN UYGULANAN CERRAHI
TEKNIKLERIN KARSILASTIRILMASI

Walid AE. HAMMAD!'

SUMMARY

The thoracic and spine surgeons had become increasingly in-
volved with anterior transthoracic approaches to the thoracic and
upper lumbar spine. The potential pulmonary morbidity of a tho-
racotomy, post-thoracotomy pain as well as cardiovascular injuries
was the major reported complications. Whereas some authors re-
ported technical difficulties with failure to perform the planned
surgical strategies and unfamiliarity with that approaches.
Objectives: The aim of our study is to define the exact approach
for each dorsal and upper lumbar vertebra, figuring out the exact
steps of each approach trying to reduce the possibilities of vascu-
lar injuries and pulmonary morbidity with elimination of the post-
operative pain, and improving the surgical exposure to facilitate
the spine surgical procedures.

Methods: Between May 2009 and January 2012, thirty eight pa-
tients underwent operations through a thoracic, cervicothoracic
or thoracolumbar approach for dorsal spinal procedures. The
choice of approach is dictated by the level and length of spinal
involvement, surgical approaches can be described in terms of
the lesion at four anatomical levels of the spinal column; (1) from
C7toT2(2) fromT2to T6 (3) from T6 to T12 and (4) T12 to L3 (G
cervical vertebra, T; thoracic vertebra).

Results: All patients survived operation with no postoperative
mortality and no major pulmonary complications or cardiac com-
plications were detected (0%). three patients (0.7%) were had
wound infection.

Conclusions: Choice of laterality and type of surgical approach de-
pends on the level and length of vertebral column involvement.
Certain surgical principles and techniques will help the general
thoracic and spine surgeons to improve the quality of surgical
exposure and minimizing the intraoperative as well as postopera-
tive complications.

Key Words: Dorsal spine, vertebral levels, rib removal, intercostal
vessel injury.
Level of Evidence: Retrospective clinical study, Level |l

OZET

Toraks ve omurga cerrahlari, son yillarda torasik ve st lomber
omurganin hastaliklarinda giderek artan bir oranda anteri-
or torasik girisimler yapmaya baslamislardir. Torakotominin
potansiyel akciger ve kardiyovaskiiler yaralanma gibi major
komplikasyonlarin yani sira post-torakotomi agrisi gibi minor
komplikasyonlari da rapor edilmistir. Bazi cerrahlar bu giri-
simlere asinaliginin az olmasi ve preoperatif uygun planlama
yaparak uygun girisimi secmemesi bu tir potansiyel kompli-
kasyonlarin en 6nemli sebebidir.

Amag: Bu calismanin amaci, dorsal ve tist lomber bélge icin ya-
pilacak girisimlerde pulmoner ve kardiyovaskiiler yaralanma
risklerinin en aza indirilmesi icin yapilacak girisimlerin adim
adim gozden gegirilmesi ve bu farkli yontemlerin mukayese
edilmesidir.

Materyal ve Metot: Mayis 2009 ile Ocak 2012 arasinda 38 hasta
dorsal spinal islemler icin torasik, servikotorasik ve torakolom-
ber anterior girisimler uygulanmistir. Yaklasimlarin seciminde
patolojinin yer aldigi omurga seviyesi ve patolojinin uzunlugu
(ka¢c mobil segmenti etkiledigi) en 6nemli kriter olarak secil-
mistir. Buna gore; 1) C7-T2, 2) T2-6, 3)T6-12 ve T12-L3 arasi uy-
gulamalar olarak 4 anatomik bolge belirlenmistir.

Sonuglar: Hastalarin hig birisinde mortalite ve major kompli-
kasyon gorulmemistir. Sadece 3 hastada yuzeyel enfeksiyon
gorilmustar.

Sonug: Girisimin tipi ve sagdan veya soldan olusunu belirleyen
sey, patolojinin yer aldigi omurga diizeyi ve patolojinin kag
mobil segmenti tuttugudur. Bu calismanin verileri 1sig1 altinda,
uygun teknik, uygun girisimle anterior transtorasik girisimlere
ait komplikasyonlar en aza indirilebilecedi fikri elde edilmistir.

Anahtar Kelimeler: Dorsal omurga, vertebral diizey, kaburga
cikartilmasi, interkostal damar yaralanmalari.

Kanit Diizeyi: Retrospektif klinik calisma, Diizey Il

! Department of cardiothoracic, Al-Azhar University, Cairo, Egypt

289



Walid AE. HAMMAD

INTRODUCTION

In the last 30 years, the anterior transthoracic ap-
proaches to the spinal column have become the pre-
ferred techniques to manage most problems involv-
ing the lower cervical, thoracic, and upper lumbar
portions of the spine in children and adults (2) The
first reported series of thoracotomies for transtho-
racic access to the spine were performed by Hodgson
and Stock in 1956 for the treatment of spinal tubercu-
losis, Pott’s disease (5)

The potential pulmonary morbidity of a thoracot-
omy, post-thoracotomy pain as well as cardiovascular
injuries was the major reported complications. Other
complications were also reported in the literatures.
Some authors reported the technical difficulties with
failure to perform the planned surgical strategies and
unfamiliarity with that approaches (1,5,9).

The aim of our study is to define the exact ap-
proach for each dorsal and upper lumber vertebra,
figuring out the exact steps of each approach trying
to reduce the possibilities of vascular injuries and
pulmonary morbidity with elimination of the postop-
erative pain, and improving the surgical exposure to
facilitate the spine surgical procedures.

The thoracic spine can be approached through
the right or left chest and communication with the
spine surgeon is mandatory so that the approach
and extent of exposure can be tailored appropriately
(1). In the absence of lateralizing pathology, either
a right or left-sided thoracotomy can be used to ex-
pose the thoracic spine. The side of approach must
provide maximum exposure to the pathology to be
treated. Local factors such as previous thoracotomy,
pleurodesis, or infection should also be considered.
In general, a right sided approach provides more di-
rect access to the upper dorsal spine, as the medias-
tinal structures lie to the left of the vertebral bodies,
while the left side approaches provide more access to
the lower dorsal and upper lumber spine, to avoid liv-
er retraction or injury (9). Based on our experience in
38 patients, In the absence of lateralizing pathology
and local factors, the safest surgical approaches can
be described in terms of the lesion at four anatomic
levels of the spinal column; 1) from C7 to T2 through
longitudinal cervicothoracic approach; 2) from T2 to
T6 through right posterolateral thoracotomy; 3) from
T6 to T12 through left posterolateral thoracotomy
and 4) from T12 to L3 through left posterolateral
thoracotomy with detachment of the diaphragmatic
origin.

PATIENTS AND METHODS

Between May 2009 and January 2012, thirty eight
patients aged 12 to 55 years with mean age 29 years
underwent operations through a thoracic, cervico-
thoracic or thoracolumbar approach for spinal proce-
dures. There were 9 women and 27 men. There were
deferent pathologies of the vertebral column disor-
ders required anterior transthoracic exposure of the
dorsal spine and adjacent cervical or lumber verte-
brae, either for proper reduction and fixation of the
anteriorly displaced thoracic vertebrae, drainage of
infected vertebrae, correction of dorsal spinal scolio-
sis, or resection of spine tumors. The initial selection
and the indications for operation were performed by
the spine surgeons. Diagnostic evaluation consisted
of standard spinal roentgenograms, magnetic reso-
nance imaging; contrast computed tomographic my-
elography, selected arteriography, when indicated,
for visualization of the artery of Adamkiewicz. All
patients were followed by thoracic and spine surgi-
cal teams until discharge. Complications include pul-
monary dysfunction, retained secretions, atelectasis,
pleural collection and pneumothorax, vascular injury,
postoperative hemorrhage (transfusion or return or
re-operation), diaphragmatic hernia, ileus, bowel ob-
struction, venous thromboembolism, surgical site in-
fection were reported on daily basis.

We reported the different approaches for proper
exposure of each thoracic vertebra to achieve good
exposure without intrathoracic visceral injuries (Ta-
ble-1). The choice of approach is dictated by the level
and length of spinal involvement. Surgical approach-
es can be described in terms of the lesion at four ana-
tomic levels of the spinal column; 1) from C7 to T2
through cervicothoracic approach in 2 patient, a neck
incision paralleling the sternocleidomastoid muscle
combined with an upper ministernotomy to T4; 2)
from T2 to T6 through right posterolateral thoracot-
omy in 9 patients, the right side is preferred because
of the location of the heart, aortic arch and great ves-
sels; 3) from T6 to T12 through left posterolateral tho-
racotomy in 18 patients; the left-sided is preferred to
avoid liver retraction; and 4) from T12 to L3 through
left posterolateral thoracotomy with detachment of
the diaphragmatic origin in 9 patient.

1) Exposure of C7 to T2 vertebrae performed
through longitudinal cervicothorcic incision made
along the anterior border of the sternocleidomastoid
muscle with an upper ministernotomy down to ster-
nal angle followed by blunt dissection of the subcu-
taneous tissue with division of the platesma muscle.
Carotid sheath and innominate artery were encircled
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and retracted laterally, Innominate vein was encircled
and retracted inferiorly, and pharynx, thyroid and
esophagus were retracted medially with gentle pres-
sure (Figure-1a,b).

2) Exposure of T2 to T6 vertebrae performed
through right posterolateral thoracotomy with enter-
ing the chest through bed of the rib of involvement
corresponding to the appropriate level of spinal pa-
thology after sub-periosteal resection of that rib to
give space for retraction, For example, a disc at the
level of T4 would be approached through a right pos-
terolateral thoracotomy through the bed of the 4" rib.
The right side is preferred to be away from location of
the heart, aortic arch and great vessels. Skin incision
must be directed parallel to the direction of the rib of

involvement (Figure-1.c).

Subcutaneous tissue dissection with division of
the latismus dorsi muscle, thoracodorsal fascia and
serrates anterior digits were performed to expose the
anterior aspect of the rib. Towel compression of the
lung with medial retraction is mandatory followed by
meticulous longitudinal division of the mediastinal
pleura covering the spine longitudinally with ligature
suspension and traction. Ligation and division of the
posterior intercostal vessels crossing over the body
of the vertebra was need in some cases but this step
may be crossed if the pathology were limited to inter-
vertebral discs as in cases for correction of the scolio-
sis (Figure-1.d).

C

D

Figure-1. a) and b) Carotid sheath and innominate artery were encircled and retracted laterally, Innominate
vein was encircled and retracted inferiorly, and pharynx, thyroid and esophagus were retracted medially with
gentle pressure. ¢) Skin incision must be directed parallel to the direction of the rib of involvement. d) Seg-
mental arteries may be divided and excellent exposure provided.
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3) Exposure of T7 to T12 performed through left
posterolateral thoracotomy with entering the chest
through bed of the rib of involvement corresponding
to the appropriate level of spinal pathology after sub-
periosteal resection of that rib except for T10, T11,
and T12 entrance of the chest through bed of 9*" rib,
for example; a lesion at the level of T8 would be ap-
proached through aright posterolateral thoracotomy
through the bed of the 8" rib while a lesion at the lev-
el of T11 would be approached through a right pos-
terolateral thoracotomy through the bed of the 9t
rib. The left side is preferred to be away from location

of the liver. Again, Skin incision must be directed par-
allel to the direction of the rib of involvement. Sub-
cutaneous tissue dissection with division of the latis-
mus dorsi muscle, thoracodorsal fascia and external
oblique muscle digits were performed to expose the
anterior aspect of the rib. Exposure of the spine is ob-
tained by towel compression of the lung with medial
retraction as well as ligature retraction and elevation
of the diaphragmatic copula downward. Meticulous
longitudinal division of the mediastinal pleura cover-
ing the spine longitudinal with ligature suspension
and traction were mandatory (Figure-2.a,b).

Figure-2.a) and b) Meticulous longitudinal division of the mediastinal pleura covering the spine longitudi-
nal with ligature suspension and traction were mandatory. c) Left lower posterolateral thoracotomy incision
through the bed of the 9t rib as described in the previous approach with detachment of the lumber and costal
origin of the diaphragm by blunt pushing after incision of the parietal pleura reflection over the T12 to avoid
entering the peritoneum. d) Once exposure is obtained, additional segmental arteries may be divided and

excellent exposure provided.
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Ligation and division of the posterior intercostal
vessels crossing over the body of the vertebra should
only be done if necessary because of the potential re-
sultant morbidity (this step may be crossed if the pa-
thology were present in the intervertebral disc as in
cases for correction of the scoliosis). No n.eed for trac-
tion on the esophagus or descending thoracic aorta
as they will be away of the operative field by the effect
of lateral decubitus position of the patient.

4) Exposure of T12 to L2 performed through left
lower posterolateral thoracotomy incision through
the bed of the 9% rib as described in the previous ap-
proach with detachment of the lumber and costal ori-
gin of the diaphragm by blunt pushing after incision
of the parietal pleura reflection over the T12 to avoid
entering the peritoneum (Figure-2.c).

Subcostal vessel ligation and division with longi-
tudinal division of the fibers of psoas major to expose
the spine with the peritoneum and retroperitoneal
structures mobilized medially and retracted with par-
ticular attention directed to the location of the ure-
ter. Once exposure is obtained, additional segmental
arteries may be divided and excellent exposure pro-
vided (Figure-2.d).

After completion of the procedure lumber and
costal origin of the diaphragm reattached to the
lower ribs by pericostal non-absorbable sutures and

close the chest by the usual manner after insertion of
a chest drain.

RESULTS

All patients survived operation with no postopera-
tive mortality. The majority of patients were extubat-
ed on table after completion of the procedure with
the remaining were extubated on the second day of
operation due to prolonged procedure. By follow-
ing the strict steps in every approach and post pro-
cedural lung inflation by the anesthetist we had no
pulmonary complications or cardiac complications
(0 %). Eleven patients (28 %) were had preoperative
paraplegia or paraparesis from anterior cord com-
pression two of them were due to Potts abscess while
the remaining were posttraumatic. The two patients
with Potts abscess and seven patients with posttrau-
matic paraplegia (23 %) reported marked postopera-
tive improvement. We had three patients (0.7 %) with
wound infection resolved after a period of frequent
dressing and secondary sutures. There was no case
with postoperative bleeding, pleural effusion, empy-
ma or atelectasis. All the chest drains removed within
the first three postoperative days with complete lung
inflation.

The treatment of the vertebra and intervertebral
disc generally is performed by the spine surgeon and
depends on the disease process (Table-1).

Table-1. Type of surgical approaches and primary pathology

Anatomic levels
. Number of Number of
of the spinal Approach . Pathology . Percentage
patients patients
column
. . Congenital
C7toT2 Cervicothoracic approach 2 L 6 15 %
kyphoscoliosis
T2toT6 Right posterolateral 9 Traumatic fracture 16 42%
thoracotomy
T6toT12 Left posterolateral 18 Potts abscess 4 10 %
thoracotomy
Left posterolateral
T12toL3 thoracotomy with 9 Osteomyelitis 5 13 %
detachment of the 4 ’
diaphragmatic origin
Tumors 7 18 %

A total of 38 operations were performed included
vertebral body corpectomy in 16 patients with trau-
matic fracture of the vertebral body with compres-
sion of the spinal cord followed by reconstruction
with metal cage filled with bone graft from the ex-
cised rib or from iliac crest (Figure-3.a). Discectomy
alone was performed in 6 patients with congenital ky-
phoscoliosis followed by posterior correction and fix-

ation after one week (Figure-3.b). Drainage of Potts
abscess with fixation by plates and screws in healthy
vertebrae was performed in 4 patients (Figure-3.c).
Drainage of osteomyelitis with insertion of methyl
methacrylate struts was performed in 5 patients while
excision of benign tumors involving the dorsal spine
was performed in 7 patients (Figure-3.d).

293



Walid AE. HAMMAD

Figure-3. a) Corpectomy in 16 patients with traumatic fracture of the vertebral body with compression of
the spinal cord followed by reconstruction with metal cage filled with bone graft. b) Discectomy alone was
performed in 6 patients with congenital kyphoscoliosis followed by posterior correction and fixation after one
week. ¢) Drainage of Potts abscess with fixation by plates and screws in healthy vertebrae was performed in 4
patients. d) Drainage of osteomyelitis with insertion of methyl methacrylate struts was performed in 5 patients
while excision of benign tumors involving the dorsal spine was performed in 7 patients.
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DISCUSSION:

Postoperative morbidity rates vary from 7.8 %
to as high as 29.5% as recorded by previous studies
(Table-2). Pulmonary complications were the major
complications and consist of pulmonary dysfunction,
retained secretions, atelectasis, pulmonary edema,
adult respiratory distress syndrome, pleural effusion
and pneumothorax from air leaks possibly due to
lung parenchymal injury (7). Cardiac complications
comprise the second largest number and consist of
dysrhythmias, myocardial infarction, and congestive
failure. Urinary tract infection, cerebrovascular ac-
cident, gastrointestinal complications, wound infec-
tion, and dehiscence are recorded in a varying num-
ber of patients (8). In our study, longitudinal pleural
opening parallel to the axis of the vertebral column
decrease the incidence of the postoperative pleural
effusion resulted from pleural cell irritation from mul-
tiple puncture. Subperiosteal rib resection adequate-
ly improves the exposure (roomy field) without the
need to excessive opening the rib retractor resulted
in less postoperative pain. In addition the excised
rib would use for filling in the metal cage required in
most cases. Proper inflation of the lung before chest
closure and good hydration of the all patients were
mandatory in all cases to prevent atelectasis and re-
tained viscid secretions. Intercostal arteries should
only be divided if necessary because of the potential
resultant morbidity. If the thoracic pathology involves
a substantial number of spinal segments below T6, a
spinal angiogram should be performed to visualize
the artery of Adamkiewicz. The causes for cardiac, ce-
rebral, urinary and gastrointestinal complications in
the previous literatures were inadequately explained.

With longitudinal cervicothoracic approach, Walsh
and colleagues (1997) suggested that a left-sided neck
incision be used unless contraindicated by the lateral-
ity of the disease process because there is less likeli-
hood of injury to the contralateral recurrent laryngeal
nerve by retraction of the trachea and esophagus to
obtain the appropriate exposure (11). We perform
left side approach for one patient while the other ap-
proached through the right side because of protrud-
ed fractured T1 to the right side (Figure-1.b,c).

Although we did not experience any postopera-
tive mortality in our study, the mortality rate after
anterior exposure of the spine varies from zero to
as high as 8.2 %, as reported in literatures (Table-2).
These rates depend primarily on the disease process
present, patient selection, and the age group un-
dergoing surgery. Cancer patients appear to have
the highest incidence of postoperative mortality,
although Naunheim and colleagues (1994), by mul-

tivariate analysis of their data, showed that the only
significant independent predictor of a postoperative
fatality was the presence of osteomyelitis, and this
was associated with a mortality rate of 25 % (10). Fa-
ciszewski and his group (1995) reported only 4 deaths
out of the total of 1,223 patients (0.33 %). Complete
paraplegia was reported in 2 patients (0.16 %). Both
patients had undergone anterior corpectomy with
strut grafting and a strut graft dislodged posteriorly
before the posterior procedure could be performed
with no reported original pathology (4).

Table-2. Mortality and Morbidity Rates after Anterior
Transthoracic spinal Operations in previous studies.

Investigator Date of | Mortality | Morbidity
study Rate (%) Rate (%)
Richardson et al 1976 4.5 NR
Faciszewski et al 1985 0.33 0.16%
McElvein et al 1989 0 17.7
M;gif“i{(‘d 1988 0 17.0
Anderson et al 1993 2.7 22.0
Naunheim et al 1994 32 NR
Janik et al 1997 0 9.8
Walsh et al 1997 8.2 29.5
NR, not recorded

The treatment of the vertebra and intervertebral
disc generally is performed by the neurosurgeon or
orthopedic surgeon and depends on the disease pro-
cess. In Pott’s disease or other infectious processes,
a paraspinal abscess is evacuated and precise curet-
tage of the diseased vertebra is executed and titanic
cage filled with bone fragments from the excised rib
seated in place (3). In patients with a complex kypho-
scoliotic deformity, extensive exposure is necessary to
manage both upper and lower ends of the spinal cur-
vature as noted by Janik and associates (1997) and for
removal of all intervertebral discs in between (6). An-
terior removal of fragmented vertebrae after trauma
best achieved via titanic cage filled with fragmented
bone from autologous rib and removed vertebrae as
McElvein and colleagues (1988) suggest using a vas-
cularized rib segment (8) but some suggest simple
plate and screw. Other methods may be used in re-
construction but most of these are not vascularized,
a methylmethacrylate strut may be fashioned and
used instead of a bone graft as suggested by Walsh
and associates (1997). In patients with malignant in-
volvement, Walsh and associates (1997) remove the
vertebral body and perform a discectomy above and
below the involved vertebra. The tumor is removed
down to the posterior longitudinal ligament, which is
incised and retracted to expose and decompress the
dural sac. The nerve roots must be visualized as well
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as the bony end plates of the vertebrae above and be-
low the resected discs. These structures must be free
of gross tumor (11).

CONCLUSIONS:

Choice of laterality and type of surgical approach
depends on the level and length of vertebral column
involvement. Certain surgical principles and tech-
niques will help the general thoracic and spine sur-
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OLGU SUNUMU / CASE REPORT

KENDILIGINDEN KAYBOLAN SEKESTRE LOMBER
DiSK HERNISI: OLGU SUNUMU

SPONTANEOUS REGRESSION OF SEQUESTRATED LUMBAR DISC HERNIATION:
CASE REPORT

Yusuf Emrah GERGIN', Selcuk OZDOGAN?, Mehmet TIRYAKI2, Necati TATARLI,
Hakan SABUNCUOGLU?, Tufan HICD(")NMEZ4

OZET

Disk herniyasyonlari omurganin en cok gorilen ve en sik
ameliyat edilen dejeneratif hastaligidir. Lomber bolge basta
olmak Uzere servikal ve torakal bolgede de siklikla karsimiza
cikmaktadir. Son zamanlarda gelisen minimal invaziv
yontemlerle cerrahi tedavinin artmasina ragmen konservatif
ve medikal tedavi en sik basvurulan tedavi yontemleridir.
Herniye disk materyalinin konservatif tedavi sirasinda
kendiliginden kaybolmasi ender bir durum olmakla beraber
manyetik rezonans goéruntilemenin yaygin kullanilmasi
nedeni ile artan sayida olgular bildirilmektedir. Bu olgu
sunumunda operasyonu kabul etmeyen ve konservatif
yontemler uygulanan bir hastada 6 ay sonra kaybolan disk
hernisi incelenmistir.

Bu calismanin verileri i1s1g1 altinda, nérolojik sekelin olmadigi
ve radikllopatinin kabul edilebilir dizeyde oldugu disk
hernisi vakalari, ameliyat edilmeden medikal ve konservatif
tedavi yontemleri kullanilarak klinik iyilesme saglanabilir ve
sonucunda radyolojik olarak disk fragmanlarinin morfolojik
gerilemesini gézlenebilir.

Anahtar kelimeler: Kendiliginden kaybolan disk, Lomber disk
hernisi, konservatif tedavi.

Kanit Diizeyi: Olgu sunumu, Diizey IV.

GiRiS

ilk defa lomber disk hernisinde ablasyon tedavisi-
nin 1934 yilinda Mixter ve Barr tarafindan bildirilme-
sinin ardindan 1939 yilinda Love ablasyon ile disk re-
zeksiyonunu rapor etmistir (13,15). Sonrasinda diskek-
tomi ameliyatlan gelistirilerek popliler hale gelmistir.
intervertebral disk hernisi nedeniyle olusan nérolojik
belirtiler cerrahi midahale yapilmadan artabilecegi
gibi, konservatif tedavi yontemleri ile de azaltilabili-
nir (1,22). Bircok calisma gostermistir ki interverteb-
ral disk hernisi spontan bir sekilde regrese olabilir ve
konservatif tedavi intervertebral disk hernisi icin ¢o-
gunlukla uygun bir tedavi secenegidir (2,4,18-19).

SUMMARY

Disc herniations are the most seen and most common surgical
degenerative diseases in vertebral disorders. It is most com-
monly seen in lumbar region in order to cervical and thoracic
region. Despite the development of methods on minimally
invasive surgery for the treatment of disc herniation, many of
them are treated conservatively. Spontaneous regression of
disc herniation is rare but with the widespread use of mag-
netic resonance imaging the number of these cases is increas-
ing. We inspected our case that did not accept operation for
lumbar disc herniation, had a spontaneous regression of inter-
vertebral disc in 6 months follow up.

Considering these results, patients who have no neurologi-
cal deficit or acceptable radiculopathy with disc herniations,
could be treated with conservative methods and medical ther-
apy. Additionally morphological spontaneous regression of
sequestrated disc fragments could be observed radiologically.

Key words: Spontaneous disc regression, Lumbar disc hernia-
tion, Lumbar discopathy.

Level of evidence: Case report, Level IV

Guinto tarafindan ilk kez 1984 yilinda bilgisayarli
tomografi ile disk regresyonu gosterilmistir (6). 1985
yilinda ise Teplick ve Haskin tarafindan manyetik re-
zonans goruntileme (MRI) kullanilarak spontan disk
regresyonu gosterilmistir (21). Spontan intervertebral
disk regresyonu en sik lomber bdlgede gorilmekle
beraber, daha az siklikla torasik bolgede gorilmekte-
dir (11).

Olgumuzda L5 korpusu arkasinda L4-5 mesafesin-
den sekestre oldugu disiinilen lomber disk olgusu
sunulmus olup spontan regresyon siireci ve mekaniz-
masi tartisiimistir.

' Beyin ve Sinir Cerrahisi Arastirma Gorevlisi, Kartal Dr.Liitfi Kirdar Egitim ve Arastirma Hastanesi, istanbul,
2 Beyin ve Sinir Cerrahisi Uzmani, Kartal Dr.Liitfi Kirdar Egitim ve Arastirma Hastanesi, istanbul, Ortopedi ve Travmatoloji Uzmani, Gazi Devlet Hastanesi, Samsun,

3 Dog. Dr., Beyin ve Sinir Cerrahisi Uzmani, Ufuk Universitesi Tip Fakiiltesi, Ankara.
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OLGU SUNUMU

45 yasinda erkek hasta Ekim 2013'de poliklinigi-
mize sag bacak agrisi ile basvurmustur. Lomber MRI
sagittal ve aksiyel gortintileri incelendiginde L5 kor-
pusu arasinda sekestre olmus ve sag S1 forameni ka-
patmis disk hernisi tanimlanmistir (Sekil-1 ve 2).

Hastanin yapilan fizik muayenesinde sag lasek 30
derece pozitif olarak belirlenmis olup yapilan motor
muayenede herhangi bir norolojik sekel saptanma-

N LS
Sekil-1. a) Sagital MRl kesitinde L5 korpusu  Sekil-2. a) Aksiyel MRI kesitinde L5 sag foramen agzinda gériilen sekestre disk, b) 6 ay

arkasinda gortlen sekestre disk, b) 6 ay
sonraki kesitte disk gortilmemekte

TARTISMA

Olgumuzda bagimsiz ve kendiliginden kaybolan
lomber disk herniasyonu goriilmektedir. Hastamizin
operasyonu kabul etmemesi Uzerine konservatif se-
kilde tedavi edilmis olup istenilen kontrol MRI goriin-
tllerinde disk hernisinde spontan regresyon belirlen-
mistir. Hastanin klinik semptomlari regresyona bagh
olarak gerilemis ve kaybolmustur. Gortlmustir ki
ekstriide ve sekestre lomber disk hernileri regresyona
ugrayabilirler. Spontan regresyon olgulari, regresyo-
nun genellikle 6 ay ile 1 yil sonrasi yapilan kontrolle-
rinde tespit edilmistir. Ancak 2 ay gibi kisa stirede dahi
spontan regresyonun gerceklestigi bazi olgularda tes-
pit edilmistir (17).

MRI herniye olmus disk fragmanin ve regresyonu-
nu goruntilenmesinde kullanilan en 6nemli radyolo-
jik tetkiktir. Bircok MRI ¢alismasinda gorilmustir ki
herniye olmus disk fragmani ne kadar biyukse reg-
resyon da o kadar hizli olmaktadir (23). Sekestre ser-
best parcalar subligament6z olanlara gore daha sik-
likla regrese olmaktadirlar.

Literatlirde cerrahi mudahale yapilmadan spon-
tan regrese olan bir cok lomber disk hernisi vakalarina

mistir. Hastaya bu haliyle operasyon onerilmis olup
hasta tarafindan kabul edilmemistir. Hasta dizenli
olarak kontrollere ¢agirilmis ve 6 ay sonraki kontro-
linde istenilen lomber MRI goriintiisinde sekestre
disk hernisinin spontan regrese oldugu gorilmusttr
(Sekil-1 ve 2).

Hastanin 6 aylik gecen zaman diliminde klinik
olarak sikayetlerinin zamanla azaldigi 6grenilmistir.
Kontroliinde yapilan fizik muayenesinde sag bacakta
agri ve hareket kisithhginin kalmadigi gorilmustar.

sonraki kesitte disk goriilmemekte

rastlanir (10,14,16-17,20). Herniye olmus diskin reg-
resyonu bircok seviyede olabilir. Spontan regresyon
mekanizmasi hala tam olarak anlasilabilmis degildir.
Literatlirde Gic popular hipotez mevcuttur. ilk hipo-
tezde savunulan, herniye olmus diskin intervertebral
bosluga tekrar girmesidir. ikinci hipotez ise herniye
disk materyalinin kademeli olarak dehidrate kaldigi-
ni blzuserek kiictldiglini savunmaktadir. Son ve en
cok kabul goren hipotez ise herniye olmus disk ma-
teryalinin viicutta bir enflamatuvar reaksiyona neden
oldugu ve fagositler tarafindan parcalandigi fikridir.
Gorulmustir ki disk cevresindeki vaskiler yapilar reg-
resyonda 6nemli rol oynamaktadir. Vaskdiler yapinin
fazlahgi o bolgeye gelen fagosit miktarini da arttira-
cak ve boylece enflamatuvar reaksiyon hizlanacaktir
(9). Bununla beraber matriks proteinaz yapimi ve art-
mis sitokin diizeyinin de spontan regresyonu sagladi-
g1 dustindlmektedir.

Olgumuzda herniye diskin regresyonu disk ma-
teryalinin su ihtivasina, dehidrate olmasi sonrasi bi-
zlserek kiicllmesi ve enflamatuvar sirecin islemesi-
ne bagl olabilir. Bircok hastada MRI goriintiilemede
regresyon gorilmesi ile klinik semptomlarin azalmasi
korele olsa da bazi vakalarda morfolojik ve radyolojik
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bulgular uyusmayabilir(3,12). Bu tutarsizlik herniye
olmus parcalarin komsu noéral yapilara basi yapmasi
sonucu basi bulgularina ve enflamatuvar reaksiyo-
nun artmasina bagli olabilir.

intervertebral disk hernileri epidural alanda ya-
banci madde olarak bulunurlar. Bircok ¢alisma gos-
termistir ki immdin sistem bu disk materyalini yabanci
olarak algilamakta ve onu yok etmek icin savasmakta-
dir. Hirabayasi ve arkadaslari, calismalarinda epidural
yag dokusundan gelen bir cok vaskiler yapinin disk
materyalini infiltre ettigini gdstermislerdir (8). Once-
likle graniilasyon dokusu, sonrasinda ise skar dokusu
olusmaktadir.

Doita ve arkadaslari, calismalarinda kiiclik prot-
ride diskler ile karsilastirildiginda ekstriide disk ma-
teryali icerinde daha fazla endotel biytime faktoériine
(EGF) rastlamuslardir (5).

Haro ve arkadaslarinin fareler lzerinde yaptigi
hayvan deneyi calismasinda makrofajlarin destekledi-
gi kondrosit enzimi (matriks metalloproteinaz-3) disk
regresyon mekanizmasinda dnemli rol oynamaktadir
(7). Bu calismalar gostermistir ki makrofajlarin rol
hem resorbsiyon mekanizmasinda hem de endotel
hiicre proliferasyonu icin gerekli olan sitokin salinim
mekanizmasinda ¢cok dnemlidir. Makrofajlarca salinan
Interlokin-1 ve TNF-alfa proenflamatuvar siirecteki en
onemli etkenlerdir.

Sonuc olarak nérolojik sekelin olmadigi ve radiki-
lopatinin kabul edilebilir dizeyde oldugu disk hernisi
vakalari, ameliyat edilmeden medikal ve konservatif
tedavi yontemleri kullanilarak klinik iyilesme saglana-
bilir ve sonucunda radyolojik olarak disk fragmanlari-
nin morfolojik gerilemesini gozlenebilir.
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OLGU SUNUMU / CASE REPORT

LOMBER iNTRADURAL DiSK HERN:ISI:
OLGU SUNUMU

LUMBAR INTRADURALDISC HERNIATION; A CASE REPORT

Uzay ERDOGAN', Hakan KINA2 Omiir GUNALDI', Liitfi Sinasi POSTALCI',
Erhan EMELS3, Ali Ender OFLUOGLU'

OZET

intradural diskler nadir gériilmelerine ragmen, tani ve tedavi
asamasindaki zorluklar nedeniyle dikkat edilmesi ve akilda
tutulmasi gereken bir durumdur. Goériilme sikhgi tiim disklerde
% 0.27 ile % 0.33 arasindadir. Bu yazida, listezis ve lomber disk
hernisi tanilariyla operasyona alinan ve operasyon sirasinda
intradural disk hernisi oldugu izlenen bir hasta, literatlr
bilgileri esliginde tartisildi. Stiphelenilen vakalarda kontrastli
manyetik resonans goriintileme (MRG) ¢ekilmesinin gerektigi
fikri elde edildi.

Anahtar Kelimeler: intradural disk hernisi, lomber disk
hernisi, kontrastli lomber MRG

Kanit Diizeyi: Olgu sunumu, Diizey IV

GIRiS:

intradural diskler nadir gérilmelerine ragmen,
tani ve tedavi asamasindaki zorluklar nedeniyle dik-
kat edilmesi ve akilda tutulmasi gereken bir durum-
dur. Vertebralar arasi diskin nukleus pulpozusu, annu-
lus fibrozusu, posterior longitudinal ligamani (PLL) ve
duramateri yirtmasi ve serbest parcanin subdural me-
safeye gecmesi, intradural disk hernisi olarak tanim-
lanmaktadir (8). ilk kez 1942 yilinda Dandy tarafindan
tanimlanmistir (2). Gortilme sikhidi tim disklerde %
0.27 ile % 0.33 arasindadir (7).

Literattirde bildirilen vakalarin % 3'U servikal bol-
ge, % 5'i torakal bolge ve % 92'si lomber bélgededir.
Lomber bolgede goriilen intradural disk hernilerin %
55'i L4-5 seviyesinde, % 16'sI L3-4 seviyesinde ve %

SUMMARY

Although intradural disc herniations are rare, it should be kept
in mind because of it's difficulties in diagnosis and treatment.
The incidence of intradural disc to all discs is between 0.27 %
and 0.33 %. In this article, a patient operated with diagnoses
spondylolisthesis and lumbar disc herniation, tracked as in-
tradural disc herniation during operation was discussed ac-
companying to the literature. Suspected cases can be take a
enhanced magnetic resonance image (MRI)

Key Words: Intradural disc herniation, lumbar disc herniation,
enhanced MRI

Level of evidence: Case report, Level IV

10'u L5-S1 seviyesindedir. En sik 50-60 yas arasinda
goruldr. Olgularin % 76'si erkektir (8).

intradural disk herniyasyonlar prolapse interver-
tebral disk hastaliginin ayirici tanisinda 6zellikle belir-
tiler yakin zamanda kotiilesmisse ve kontrast madde-
siz MRG bulgulari intraoperatif bulgularla eslesmiyor-
sa dislindlmelidir. Bu yazida, listezis ve lomber disk
hernisi tanilariyla operasyona alinan ve operasyon
sirasinda intradural disk hernisi oldugu izlenen bir
hasta, literatlir bilgileri esliginde tartigildi.

OLGU SUNUMU:

58 yasinda bayan hasta, iki senedir bel ve solda
fazla olmak Uzere her iki bacak agrisi sikayetiyle po-
liklinige basvurdu. Norolojik kladikasyo bulgulari olan
hastanin muayenesinde, bilateral tibialis anterior kas

' Beyin ve Sinir Cerrahisi Uzmani, Bakirkdy Prof. Dr. Mazhar Osman Ruh Saghg ve Sinir Hastaliklari Egitim Arastirma Hastanesi Nérosirurji Klinigi, istanbul.
2 Beyin ve Sinir Cerrahisi Asistan Dr., Bakirkdy Prof. Dr. Mazhar Osman Ruh Sagligi ve Sinir Hastaliklari Egitim Arastirma Hastanesi Norosirurji Klinigi, istanbul.
3 Dog. Dr., Beyin ve Sinir Cerrahisi Uzmani, Bakirkdy Prof. Dr. Mazhar Osman Ruh Saghigi ve Sinir Hastaliklari Egitim Arastirma Hastanesi Norosirurji Klinigi, istanbul.
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glicli 4/5, Walleix noktalari bilateral agrili ve sol L-4 ve

L-5 dermatomlarinda hipoestezi mevcuttu. Lomber
MR ve direk grafileri incelenen hastada L3-4, L5-S1 lis-
tezis ve L3-4 disk hernisi tespit edildi (Sekil-1).

{ ) /

22.01.1955 F
MEDIKAR
8753
LOMBER

Sag T2 frFSE

FS: 1.5
TR: 4300.0 TE: 81.8
15.05.2013 09:14:34

WL: 827 WW: 1654 [D]
T: 4.0mm L: -49.1mm

Sekil-1.a) Hastanin preoperatif sagittal ve

b) aksiyel MR gortntileri

Hastaya L1- S1 posterior stabilizasyon ve L3-L4-L5
total laminektomi yapildi. L3-4, L5-S1 mesafeleri-
ne otojen greft ile transforaminal interbody flizyon
(TLIF) uygulandi. L3-4 diskektomi amaciylasoldan
bakildiginda disk materyalinin dural baglantisi ve du-
raya yapisik oldugu tespit edildi. Dura minimal insize
edilerek disk materyali ¢ikarildi (Sekil-2).

Dural agikliktan BOS gelisi izlendi. Agiklik yag gref-
tiyle kapatildi. BOS gelisinin olmadigi gézlendi. Ame-
liyat sonrasi birinci glinde yara yeri temiz, norolojik
muayenesi dogal olan ve bacak agrisinin gectigi izle-
nen hasta, kontrole ¢agrilarak taburcu edildi. Ameli-
yattan 3 ay sonraki kontrollerinde hastanin nérolojik
muayenesi dogdal, bacak agrisi sikayetinin olmadigi
gorulda. Ameliyattan sonra hastanin agri sikayeti ol-
mamasi nedeniyle kontrol MR istenmedi.

SONUC:

Radyolojik goriintilerde serbest disk fragmani
gorulmesine ve skopi kontroliinde mesafe dogru ol-
masina ragmen operasyon esnasinda disk materyali
epidural bélgede bulunamiyorsa ya da preop incele-
mede cevresel kontrast tutan intradural kitle izlendigi
durumlarda intradural disk hernisi olabilecegi akilda
tutulmalidir. intradural diskler genellikle duranin én
kismi ya da 6n-yan kismindan intradural araliga gir-
dikleri icin, disk materyalinin ¢ikarilmasindan sonra
duranin primer siture edilmesi cogunlukla olanaksiz-
dir. Bu durumda yag greftleri ve doku yapistiricilariile
immobilizasyon, geregi halinde BOS fistiili prosedir-
lerinin uygulanmasi basarili sonuglar vermektedir.

TARTISMA:

Lomber intradural disk hernilerinin patogene-
zi halen tam anlasilamamakla birlikte, genellikle 6n
dura mater ve PLL arasindaki yogun yapisikliklarla
iliskilidir. Tekrarlayan minor travmalar veya cerrahi gi-
risimler bu yapisikliklara yol acabilir (3,8). Sinir koki-
ne basi etkisi yaratan kitle lezyonu ve kauda equina
sendromu ayirici tanida mutlaka dikkate alinmalidir.
intradural disk hernilerinin patogenezini aciklamak
amaciyla calismalar yapilmis, dura mater ve PLL ara-
sindaki yapisikliklar, uzun sireli basing altinda kalan
dura materin nekrozu gibi nedenler 6ne sirilmustar.
intradural disk hernilerinin ameliyat éncesi tanisi glic-
tir. Lomber omurga kanalinin ist mesafelerinde sik
olarak gorilmesi, kanalin st mesafelerde daralmasi
ile aciklanmaya cahlisilmistir (5).

Blikra'nin 40 kadavra Uzerinde yaptigi calisma-
ya gore L4-L5 mesafesinde sik yapisikliklar, L3-L4 ve
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Sekil-2. a) ve b) Hastanin ameliyat sirasindaki goriintileri

L5-S1 mesafelerinde daha gevsek yapisikliklar bulun-
mustur (1). Bu calismada bagska seviyelerde yapisiklik
bulunmazken Parke'in yaptigi calismada, % 2 oranin-
da L2-L3 mesafesinde de gevsek yapisikliklar bildiril-
mistir (6).

intradural diskler radyolojik olarak spinal tiiméorle-
ri taklit etmektedir. intradural diskler 2 tip olarak de-
gerlendirilir. Tip-A: Disk dural sak icindedir. Tip-B: Disk
dural kilif icerisinde fakat epindrium icine girmemistir
(4). Olgumuz Tip-A olarak degerlendirilmistir. Litera-
tirde intradural disk hernilerinin % 80'inde bel agnsi
ya da siyatalji mevcut olup yakinmalarin baslangig si-
resi 1-9 ay arasinda bildirilmektedir.

Miyelografide intradural kitle goriinimi ile uyum-
lu olup, diskografide ise verilen kontrast maddenin
intradural araliga gecisi taniy1 destekleyebilir. Olgu-
muzda preop radyolojik goriinttilemelerde intradural
disk hernisi distiniilmedi. Klinik olarak stiphelenilen
vakalarda kontrast madde denenebilir. Kontrast uygu-
lanmasindan sonra, kural olarak skar dokusunun bo-
yandigi ancak disk materyalinin boyanmadigi kabul
edilir. Ancak fitiklasmis materyalin ¢evresel boyanma
gosterebilecegi, kroniklesen vakalarda granilasyon
dokusunun disk merkezine ulasmasiyla parcanin ti-
muinln boyanabilecegi goOsterilmistir. Damarlanmis
disk materyali de kontrast uygulanmasindan sonra
kuvvetle boyanabilir (7). Olgumuzda preop kontrasth
MR ¢ekilmediginden kontrast tutulumu degerlendiri-
lememistir.

Preoperatif lomber MRG degerlendirmede ekstri-
de disk fragmani mevcut ve operasyon esnasinda disk
materyali epidural bélgede bulunamiyorsa intradural
disk hernisinden siiphelenmeliyiz. Ayrica kontrastsiz
cekimlerde lomber ekstriide diski olup intradural me-
safe ile ilgili stiphe var ise tetkiklere kontrastli goriin-
tiileme eklenmesi ayirici tanda yardimci olabilir.
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CASE REPORT / OLGU SUNUMU

GIANT ANTERIOR CERVICAL OSTEOPHYTES:
A CASE REPORT

DEV ANTERIOR SERVIKAL OSTEOFIT: BIR OLGU SUNUMU

Hande EZERARSLAN', Burak KAZANCI?, Raziye Handan NURHAT?,
Gokce Kaan ATAC?, Ersin ERDOGANS®

SUMMARY

Diffuse idiopathic skeletal hyperostosis (DISH) is characterized
by ossification of the anterior longitudinal ligament of the
spine and various extra-spinal ligaments. In this article a 65
year old male with giant osteophytes in the C4-7 levels who
complains about dysphagia and aspiration was evaluated with
literature review.

Key Words: Diffuse idiopathic skeletal hyperostosis (DISH),
deglutition disorders, spinal osteophytosis, asphyxia.

Level of evidence: Case report, Level IV

INTRODUCTION

Diffuse idiopathic skeletal hyperostosis (DISH) was
described by Forestie and Rotes-Querol in 1950. DISH
is characterized by ossification of the anterior longi-
tudinal ligament which extends from atlas to sacrum
of the spine (9). The lumbar spine vertebrae are the
most frequently affected vertebrae. Cervical spine
involvement is uncommon. Dysphagia is seen %1.6
of people with DISH at cervical spine. Etiology of the
disease is not clear but previous studies showed that
DISH is often seen in elderly population and in pa-
tients with type 2 diabetes mellitus (4,9).

In this article, we present a case of DISH with giant
osteophytes in the C4-7 levels who complains about
dysphagia and aspiration due to narrow esophageal
and laryngeal lumens.

CASE REPORT

A-65 year old man, having type 2 diabetes melli-
tus for 3 years, presented with progressive dysphagia
and difficulty in swallowing especially solid foods for
6 months. Once while he was eating an apple he as-
phyxiated and after hemling maneuver was done he

OZET

Yaygin idiopatik iskelet hiperostozu (DISH) spinal ante-
rior longittidinal ligamentin kemiklesmesi ile karakterize bir
hastaliktir. Bu yazida C4-7 seviyelerinde buyik osteofitleri
olan, disfaji ve aspirasyon sikayetleri ile basvuran 65 yasinda
erkek hastanin tani ve tedavisi literatlir esliginde gozden
gecirilerek degerlendirildi.

Anahtar Kelimeler: Yutma bozuklugu, spinal osteofit, asfiksi

Kanit Diizeyi: Olgu sunumu, Diizey IV.

could take a breath.

The physical examination was unremarkable ex-
cept decreased range of spinal motion in the cervi-
cal region. Indirect rigid laryngoscopes examination
showed no vocal cord paralysis or any other patholo-
gies in the base of tongue related with asphyxia and
dysphagia.

A lateral cervical spinal X-Ray and cervical mag-
netic resonance image revealed giant cervical osteo-
phytes at the ventral portion of the C4/5/6/7 vertebral
bodies and contagious calcification of the anterolat-
eral cervical vertebra bodies. He was previously evalu-
ated for dysphagia with a barium esophagogram that
was discontinued due to aspiration of barium (Fig-
ure-1).

Volume rendering reconstruction of the Comput-
ed Tomography image showed the thick an irregular
spur protruding below the level of hyoid bone (Fig-
ure-2).

Surgery was performed under general anesthesia
with an anterolateral approach. The paravertebral re-
gion exposed with retraction of trachea and esopha-
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2 Surgeon of Neurosurgery, Ufuk University Medical School, Department of Neurosurgery, Balgat 06520, Ankara.
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Figure-1. Fluoroscopic image of the barium swallowing
study revealed the filling defect of pharynx at level C5 due to
compression of extended spur from calcified ALL. There is no
other irregularity or narrowing of the barium column.
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Figure-2.Volume rendering reconstruction of the Computed
Tomography image from anteior view shows the thick an ir-
regular spur protruding below the level of hyoid bone. Calci-
fied ALL segment stars from the C5 level and extends to the

third thoracic vertebra body. Thyroid cartilage was removed
to show the location of the calcification in detail.

gus on the left side and carotid sheath on the right
side. Than the paravertebral fascia was separated.
The C4-7 level was exposed and identified by lateral
scope examination. Osteophytes were removed with
Kerrison forceps and diamond drill until the anterior
spinal surface from C4 to C7 was flat with palpation
and on lateral scope control. Postoperative radiogra-
phy showed expanded soft tissue density of retropha-
ryngeal area due to resection of the calcified anterior
longitudinal ligament (Figure-3).

The patient used the fluids one day after surgery.
A non-steroid anti- inflammatory drug (NSAID) treat-
ment twice a day was given for 1 week. The patient
was discharged in postoperatively second day with-
out any complication. Written informed consent for
this case report was obtained from patient.

DISCUSSION

The ossification pattern of DISH involves the ante-
rior longitudinal ligament, the lateral portion of the
annulus fibrosis, and the adjacent vertebral bodies.
Disc spaces and facet joints remain unaffected (8). In
DISH disease patients are commonly asymptomatic
but large anterior cervical osteophytes may lead to
progressive dysphagia. The etiology of DISH is un-
known. Dietary and mechanical factors like trauma
may be correlated with DISH (5).

Lateral cervical radiography is important for diag-
nosis in patients with DISH. Barium esophagogram
may demonstrate narrowing of the esophagus due to
the impression of ossification of anterior longutidunal
ligament. CT scan and MRI of the cervical spine not
only show the position of osteophytes but also show
expansion of lesion, additional pathologies like ma-
lignancy and the relation of esophagus and trachea
lumens with cervical spine (1-2).

The recognition of this disease is important for
the explanation of patients’ symptomatology. The dif-
ferential diagnosis of DISH includes ankylosing spon-
dylitis and cervical spondylosis (2). In DISH integrity
of the disc spaces and facet joints remain unaffected
unlike cervical spondylosis. Altough ankylosing spon-
dylitis is a genetic disease with involvement of organs
DISH has no genetic link and no organ involvement.

Dysphagia caused by cervical osteophytes may be
treated conservatively or surgically (6). Conservative

| medical treatment includes non-steroid anti inflam-

matory drugs, muscular relaxants, steroid therapy
and anti reflux drugs in addition to modifying the pa-
tient’s diet (10). Surgical treatment is recommended if
dysphagia is severe and progressive or if the patient
does not improve with the medical treatment. The
surgical technique is removal of large osteophytes (3).
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spine shows the degenerative spurs extending from the
edges of upper cervical vertebrae, unified C5 and C 6 bod-
ies and expanded soft tissue density of retropharyngeal
area due to resection of the calcified anterior longitudinal
ligament.

Figure-3. Postoperative lateral x ray image of the cervical

DISH should be suspected in patients with asphyxia
and progressive dysphagia. Diagnostic modalities
include barium swallowing study and volume ren-
dering reconstruction of the computed tomography
images may be helpful in demonstrating the exter-
nal esophageal and laryngeal compression. Surgical
treatment should be evaluated in patients with se-
vere symptoms as asphyxia.
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TORAKAL DiSK HERNILERINE PRATIK YAKLASIM

PRACTICAL ALGORITM OF THE THORACIC DISC HERNIATIONS

Selcuk OZDOGAN', Yusuf Emrah GERGIN?, Ozgiir SENOL', Mehmet TIRYAKI',
Ali Haluk DUZKALIR3, Tufan Hi(;D(")NMEZ4

OZET

Omurga cerrahisinde en sik yapilan ameliyatlarin diskektomi
ameliyatlari olmasina karsin bu cerrahilerin en nadir yapildig
bolge torakal bolgedir. Tim spinal disk cerrahileri arasinda ise
torakal disk cerrahisi % 0.15 ila % 4 arasinda yer isgal etmekte-
dir. En sik gortilme yasi 4. ile 5. dekatlar arasindadir. Genellikle
T8 seviyesinin altinda gorilmekle beraber en sik T11-12 sevi-
yesinde gorilir. Hastay! hastaneye getiren semptomlar ara-
sinda tek tarafli bacak agrisi, sirttan goégse dogru yayilan agri,
his kaybi, tariflenemeyen hisler, bacaklara ve karin bolgesine
dogru elektrik carpmasi seklinde yayilan agrilardir.

Manyetik rezonans goriintiileme (MRG), spinal disk patolojile-
rinin ortaya konulmasindaki en 6nemli radyolojik yontemdir.
Torakal spinal bélgenin anatomisinin zorluklari nedeniyle bu
bolgedeki disk patolojilerine yaklasimlar icin cok cesitli yon-
temler denenmis ve tanimlanmistir.

Torakal diskektomi icin cerrahi planlanirken artik torakotomi,
kostotransversektomi ve lateral ekstrakaviter gibi geleneksel
yontemlerden daha cok video esliginde torakoskopik cerrahi,
endoskopik diskektomi, mikroendoskopik diskektomi, mikro-
diskektomi gibi minimal invaziv teknikler tercih edilmektedir.

Anahtar Sozciikler: Torakal disk hernisi, torakal diskektomi;
cerrahi tedavi
Kanit Diizeyi: Derleme, Diizey V

GiRiS:

Torakal disk hernileri bolge itibari ile servikal ve
lomber boélgeye gore ¢cok daha nadir gorilmektedir.
Genel poplilasyonda binde bir ile milyonda bir arali-
ginda gorildugi literatlirde yer almaktadir. Tum spi-
nal disk cerrahileri arasinda ise torakal disk cerrahisi %
0.15 ila % 4 arasinda yer isgal etmektedir (20). En sik
gorilme yasi 4. ile 5. dekatlar arasindadir. Genellikle
T8 seviyesinin altinda goriilmekle beraber en stk T11-
12 seviyesinde gorulir (8,14,20). Bunun sebebi ise to-
rakolomber gecis zonu olmasi itibari ile mobilitesinin

SUMMARY

Although the discectomy operations are the most common
operations on spine, thoracic region discectomies are very
rare. Thoracic discectomy procedures constitute only 0.15 %
to 4 % of all disc surgeries. The highest incidence is during the
4th and 5th decades of life. Frequently cases occur below the
level T8 with T11-12 being the most common level. The com-
mon symptoms are unilateral radicular pain, pain radiating
from upper or middle back to the chest that brings the patient
to hospital.

Magnetic resonance imaging is the most important radiologi-
cal technique to diagnose the spinal disc pathologies. Because
of the complex anatomical structures of thoracic region, there
are multiple surgical approaches and techniques being used
and described. Nowadays when surgery is planning for tho-
racic discectomy, minimal invaziv techniques such as Video-
assisted thoracoscopic surgery, endoscopic discectomy,
microendoscopic discectomy and microdiscectomy are com-
monly used despite traditional techniques like thoracotomy,
costotransversectomy, and lateral extracavitary approach.

Key words: Thoracic disc herniation, thracic discectomy; sur-
gical treatment
Level of evidence: Review article, Level V

fazla olmasi oldugu disiiniilmektedir. Sekestre olmus
torakal disk hernilerinin ayirici tanisini yapmak hayli
zordur. Spinal kanal icerisinde yer kaplayan kitle lez-
yonlari ile karistirilabilir (13).

KLiNiK DEGERLENDIRME:

Hastayl hastaneye getiren semptomlar arasinda
tek tarafli bacak agrisi, sirttan gégse dogru yayilan
agri, his kaybi, tariflenemeyen hisler, bacaklara ve ka-
rin bolgesine dogru elektrik carpmasi seklinde yayilan
agrilardir (12). Fizik muayene bulgulari genellikle tani
koydurucu degildir. Muayenede klasik miyelopati bul-
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gulari saptanmayabilir. Derin tendon refleksler canli
ve Babinski refleksi de lakayt saptanabilir (14). Uzun
zaman beklemis hastalarda motor defisit, ylrimede
bozukluk ve denge kaybi da gozlenebilir. Bu sebeple
anamnez iyi alinmali ve semptomlarin baslangici ve
sUreci ayirici tanilar igin iyice anlasilmalidir.

TANI YONTEMLERI:

Klasik vertebral disk araligindan ayrilmamis herni-
yasyonlarin disinda sekestre olmus disk fragmanlari-
nin tanisinda giiniimiizde dahi zorluk ¢ekilmektedir
(1,4,6,8,19). Torakal bolgede disk fragmanlari posteri-
or longitudinal ligamanin saglam olmasi ve peridural
ve lateral membranlarin saglam yapisi nedeniyle na-
diren sekestre olurlar. Bu lezyonlarin kitlesel lezyon-
lar, sinoviyal kistler, hematomlar ve enflamatuvar lez-
yonlar ile ayirici tanisi yapilmaya calisiimahdir.

Manyetik rezonans goriintiileme (MR) spinal disk
patolojilerinin ortaya konulmasindaki en 6nemli rad-
yolojik yontemdir (Sekil-1). Torakal disk herniyasyon-
larinin biylk ¢ogunlugu kalsifiye olarak karsimiza
c¢ikmaktadir (18). Bu kalsifikasyonu en iyi gosteren
radyolojik tetkik ise bilgisayarli tomografi (BT) go-
riintiilemesidir. Literatlirde her ne kadar torakal disk
ayiricl tanisinin kontrast madde verilerek yapilan MR
ile konulabilecegi soylenilse de kesin tani ameliyat
sirasinda eksize edilen materyalin goriilmesi ve histo-
patolojik incelenmesi ile konulur (20).

Sekestre torakal disk fragmanlarinin ayirici tani-
sinda kontrast madde verilerek yapilan MR gorintu-
lerinin sinyal farkhhklari bildirilmis. Sekestre disk frag-
mani genellikle T1 agirlikh gorintilerde hipointens,
T2 agirlikh gorintilerde hiperintens gériinmekte ve
fragman cevresinde halka seklinde parlayan kont-
rast tutulumu (rim enhancement) izlenmektedir (17).
Epidural apse T1 agirlikh goriintilerde spinal kord ile
izointens ve T2 agirlikli goriintiilerde hiperintens ola-
rak gorilir. Rezorbe olma asamasina ge¢cmis epidu-
ral hematomlar halka seklinde kontrast tutarak kafa
karisikligina neden olabilir. Malign timoral yapilarin
kontrastlanmasi homojen veya heterojen olur ve ge-
nellikle etrafindaki dokulara da zarar verdikleri goru-

[Gr. Sinir kihfi timorleri T1 agirhkh goriintilerde izoin-
tens, T2 agirhkli gorintilerde hiperintens ve kontrast
madde ile tamamen boyandigi gorulir. Spinal kord
ekstradural menenjiomlari T1 ve T2 agirlikh gorinta-
lerde izointens goruiniir ve homojen olarak kontrast
madde ile boyanirlar (2,17).

Sekil-1.a) T11-12 se-
viyesinde torakal disk
hernisinin T1 agirhkli
202 sagittal MR kesiti,

b) T2 agirlikli sagittal
MR kesiti ve c) T2 agir-
likli aksiyel MR kesiti
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TEDAVI YONTEMLERI:

Torakal spinal bolgenin anatomisinin zorluklari
nedeniyle bu bdlgedeki disk patolojilerine yaklasim-
lar icin ¢ok cesitli yontemler denenmis ve tanimlan-
mistir. Spinal korda basi yapmayan ve semptomlari
olan hastalara 6ncelikle konservatif tedavi secenek-
leri sunulmalidir. Bu secenekler arasinda fizik tedavi,
anti-enflamatuvar ilaglarin verilmesi ve kortikosteroid
tedavisi sayilabilir. Torakal spinal korda basi yapan lez-
yonlarin ise daha fazla defisit meydana getirmeden
cerrahi olarak ¢ikarilmasi 6nerilmelidir (8,12,14,20).

Torakal spinal bolgede ameliyat planlamasi yapi-
lirken ¢ok dikkatli olunmalidir. Torakal spinal kordun
ekartmani postoperatif ciddi norolojik defisitlere yol
acabilecegi gibi komsu vaskdler yapilarin yaralanmasi
da ciddi mortaliteye neden olabilir. Yeni gelisen kalsi-
fiye olmayan lateral yerlesimli disk hernilerinde klasik
tek tarafli transpedikdler veya kostotransversektomi
yaklasimlari tercih edilebilir. Kalsifiye orta hat yerle-
simli disk hernilerine ise torakotomi ile anterolateral
transplevral veya lateral ekstrakaviter teknikleri kulla-
nilabilir (12,20).

Son yillarda bu geleneksel yontemlere rakip olan,
cerrahin tecrubesi arttikca operasyon suresini kisal-
tan, daha az kanama ile sonuglanan ve hastaneden
hastanin tabuculuk siiresini ciddi sekilde kisaltan
minimal invaziv teknikler gelistirilmistir. Bu teknikler
arasinda en sik kullanilanlar video esliginde torakos-
kopik cerrahi (VATS), endoskopik diskektomi, mikro-
endoskopik diskektomi, mikrodiskektomi, mini-late-
ral yaklasim yontemi sayilabilir (5,7,9,11,16).

TARTISMA:

Omurga cerrahisinde en sik yapilan ameliyatlarin
disk patolojileri olmasina karsin bu cerrahilerin en
nadir yapildigi bolge torakal bolgedir. Gerek nadir
gorulmesi gerekse de bolgenin anatomik olarak zorlu
bir bolge olmasi cerrahi icin ciddi tecriibe gerektir-
mektedir.

Atipik yerlesimli torakal disk hernilerinde ise ame-
liyat dncesi titiz bir calisma yapilarak,

timoral lezyon, hematom, kist ve enflamatu-
var olusumlar gibi ayinc tanilar ekarte edilmeye
calisiimalidir. Literatlirde torakal disk hernilerinin ti-
pik olarak semptomlari tek tarafli bacak agrisi, sirttan
g06gse dogru yayilan agri, his kaybi, tariflenemeyen

hisler, bacaklara ve karin bolgesine dogru elektrik
carpmasi seklinde yayilan agrilar olmasina karsin,
Shirzadi ve arkadaslar, iki olgusunda bulanti, kusma,
g0ogus agrisi, kronik kabizlik, sik idrara ¢itkma ve yuri-
me bozuklugu gidi atipik semptomlari bildirmislerdir
(11).

Song ve arkadaslari ve Carviy Nievas ve arkadasla-
r, yaptiklar calismalarda sekestre olmus torakal disk
hernilerinde MR goriintilerini ayrintili incelemisler
(2,13). Sekestre disk fragmaninin icerdigi protein-su
miktarina ve enflamatuvar yanit sebebiyle olusan
vaskdlarizasyona bagh meydana getirdigi ¢evresinde
halka seklinde gorilen kontrastlanma alaninin ayirici
tanida cok degerli oldugunu vurgulamiglardir.

Teufack ve arkadaslari, ilk intrameddiller torakal
disk herniasyonunu rapor etmislerdir (15). Hasta 2
haftadir progresif olarak devam eden her iki alt eks-
tremitede gti¢ kaybi ve his kaybi ile basvurmus. MR
goruntilerinde halkasal tarzda kontrastlasma, fokal
kord ekspansiyonu ve etrafinda 6dem gorinmis.
Choi ve arkadaslari da bu goriintiiyti daha 6nce lom-
ber bolgede aksiyel kesitleri baz alarak posterior lon-
gitudinal ligamanin devamsizligini gdsterip sahin ga-
gasl isareti (hawk-beak sign) olarak tanimlamislardir
(1,3-4,19).

Torakal diskektomi icin cerrahi planlanirken artik
torakotomi, kostotransversektomi ve lateral ekstraka-
viter gibi geleneksel ydntemlerden daha ¢cok minimal
invaziv teknikler tercih edilmektedir (12,20). Sasani ve
arkadaslari torakoskopik yontemi, Jho ve ark. endos-
kopik torakal diskektomiyi, Perez-cruet ve arkadaslari
mikroendoskopik torakal diskektomiyi ve Uribe ve ar-
kadaslari, kiiglik insizyon ile lateral yaklasimi uygula-
miglar ve ¢ok iyi sonuclar elde etmislerdir (5,9,10,16).
Hastalarda daha az kanama olmus, operasyon daha
kisa stiirmus ve hastalar daha erken taburcu edilebil-
migler.

Torakal disk hernilerinin nadir gorilmesi, atipik
yerlesimli olanlarin ayirici tanisinin giiniimuiz tekno-
lojisi ile bile tam olarak yapilamamasi ve torakal bél-
genin anatomik yapisinin karmasikligi géz oniinde
bulundurulmali ve bu hastalara yaklasimda titiz dav-
ranilmalidir. Cerrahi yapilacak ise yaklasim tecriibeye
gore secilmeli ve komplikasyon olasiliklari en aza in-
dirgenmeye calisilmalidir.
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COMPREHENSIVE MANAGEMENT OF TRAUMATIC
THORACOLUMBAR VERTEBRAL FRACTURE

TRAVMATIK TORAKOLOMBER OMURGA KIRIGININ KAPSAMLI YONETIMI

Mehmet Fatih KORKMAZ', Mehmet KARATAS?, Resit SEVIMLI3,
Mehmet Nuri ERDEM*

SUMMARY

The middle section of vertebral spine is composed of three di-
mensional trabecular networks of rods and plates. This trabec-
ular structure ensures 90 % of the compressive strength espe-
cially in the lumbar vertebrae. Moreover, bone marrow inside
the trabecular network increases the compressive strength
and energy absorption. Anterior components of the vertebral
column (cylindrical vertebral body and disc) resist compres-
sive forces while posterior ligamentous elements resist tensile
forces. Anterior and posterior elements also enable resistance
to diagonal and rotational forces and bending moment.

Key words: Thoracolumbar fractures, ossification, vertebrae

Level of evidence: Review article, Level V

INTRODUCTION:

The middle section of vertebral spine is composed
of three dimensional trabecular networks of rods and
plates (32).Thoracolumbar ossification starts at the
lower thoracic area and spreads to the proximal and
distal areas. Thoracolumbar vertebrae develop to the
adult levels in terms of biomechanics and fracture
risk between 8-10 years of age. At the age of 15 the
vertebrae gains adult morphological characteristics
(18,28).

Thoracolumbar fractures are seen more frequently
in males between 20-40 years compared to females
(12,21,31). In the USA, approximately sixteen-thou-
sand patients per year suffer from spinal column in-
juries (14).In a multi-centered study conducted by
the Scoliosis Research Society, it was reported that 52
% of thoracolumbar fractures were between T11-L1,
32 % between L2-L5 and 16 % between T1-T10. In a
study on 1446 thoracolumbar fractures, Magerl and
Engelhardt showed that 28 % of the fractures were
seenatL1, 17% were onT12 and 14% were at L2 (31).

OZET

Vertebral omurganin orta bolimi ¢ubuk ve plakalarin olusan
¢ boyutlu trabekiiler agindan olusur. Bu trabekiiler yapi 6zel-
likle bel omurlariicinde basing dayaniminin % 90"t saglar. Ayrica,
trabekiiler ag icindeki kemik iligi basing dayanimi ve enerji emi-
limini artinr. Belkemiginin anterior bilesenleri (silindirik verte-
bral gévde ve disk) sikistirici kuvvetlere karsi direng saglarken,
posterior ligamantéz elemanlar gerilme kuvvetlerine karsi
direng saglar. Anterior ve posterior elemanlar diyagonal ve rota-
syonel kuvvetlere ve egilme momentinede direnc saglar.

Anahtar Kelimeler: Torakolomber bolge kiriklari, kemiklesme, omurga

Kanit Diizeyi: Derleme, Diizey V

Only 1-10 % of all vertebral traumas are seen in
children (15). Considering that at least 50 % of the
mild and moderate traumas do not refer to the hospi-
tal, and the proportion of vertebral traumas detected
after autopsy is 12 %, the actual incidence of vertebral
traumas in children is likely higher. Vertebral injuries
are mostly observed in children younger than five
years of age and older than 10 years of age.

The incidence of spinal cord injuries without any
radiological findings is seen in 5-70% of all vertebral
injuries. Two thirds of cases are seen in children eight
years old or younger. Patient examinations showed
an instability in the vertebral column, epidural hema-
toma, cord rupture, necrosis, atrophy, edema, infarc-
tion, contusion, with 20 % of these symptoms being
treatable (50). Later development of the lesions fol-
lowing trauma and its progression are signs of poor
prognosis.

Studies have reported that the most frequent rea-
son of thoracolumbar fractures is traffic accidents (50
%). Other reasons include falling from a high place
(21 %), injuries by sharp objects or gunshot (11 %),
sports-related injuries (10 %) and other (8 %) (38,43).
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EXAMINATION FINDINGS:

In the examination of vertebral traumas, ecchy-
mosed, skin abrasion, open wound, swelling, hema-
toma, displacement of vertebral line and gaps be-
tween the spine disc protrusions should be inspect-
ed. Most patients with vertebral injuries are often
polytraumatic, therefore, vertebral injuries may be
overlooked at the initial examination (13). Anderson
et al reported that 23 % of thoracolumbar fractures
were diagnosed after patients left the emergency
clinic (5). Dai et al also reported that in 19 % of poly-
traumatic patients, the diagnosis of thoracolumbar
fractures was delayed (10). Thoracolumbar fractures
are often overlooked due to other required exami-
nations before thoracolumbar radiography in emer-
gency patients (34). More recently, with the routine
use of computed-tomography (CT) in polytraumatic
patients, delayed diagnosis of vertebral fractures is
very rare (19,40).

Figure-1. Preoperative sagittal index at L1 vertebra

segment was 25 degrees.

The neurological examination of the patient
should be performed and recorded carefully, other-
wise changes in a patient’s neurological condition
may not be appreciated, resulting in inaccurate treat-
ments. The American Spinal Cord Injury Association
registry form is widely used for neurological evalua-
tion (13).

RADIOLOGICAL EVALUATION:

Sagittal index is significant for the evaluation of
kyphosis deformity seen in vertebral fractures. This
is calculated on lateral graphs. The sagittal index
angle is obtained by substracting the normal kypho-
sis angle from the measured kyphotic angle (sagittal
index=kyphotic angle-normal physiological angle).
It is important to know normal physiological angles
for measuring sagittal index. These angles are 5° be-
tween T1-T11 in the dorsal region; 0° in T12 and L1
and 10° between L2-L5 in lumbar region. A sagittal
index up to 15°- 20° is considered normal (Figure-1).

In spine trauma patients, radiological evaluation
is performed with standard anteroposterior (AP)
and lateral radiographs obtained from both sides. In
the AP graphs, loss of lateral vertebral body height,
changes in the vertical and horizontal interpedun-
cular fossa, asymmetry in the posterior structures,
luxation in costotransverse joints, perpendicular or
oblique fractures in the dorsal structures, irregular-
ity between the spinous protrusions and in the lat-
eral graphs sagittal image, compression degree of the
vertebral body, deformation of the posterior line of
the vertebral body, dislocation of dorsoapical frag-
ments and height of the intervertebral gap should be
evaluated (8).

The sensitivity and specificity of CT is higher than
radiography therefore CT or multislice CT should be
preferred after the general condition of the patient
is stabilized (48). Myelography on its own, or with CT,
may identify the compression force on the channel.

MR is important in the evaluation of soft tissues
(35). If there is no neural deficit, MR is not essential
in the acute phase, but, in the presence of a neural
deficit, MR may be used to visualize a cord lesion or
epidural hematoma and compression due to the disc
or fracture fragments. In the T2-weighted MR images,
increased signal in the spine indicates edema and de-
creased signal is indicative of a hematoma (Figure-2).

CLASSIFICATION:

In the vertebral injuries different classifica-
tions were defined according to fracture morphol-
ogy and stability using the Holdsworth classification,
Ferguson-Allen classification, Denis classification and
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Figure-2. Acute T12-L1 and chronic L2 osteopo-
rotic vertebral compression fractures is shown in the
same MRI image. In acute fractures there is typically
abnormal contrast enhancement seen on T1 weigh-
ted scans with fat saturation.

AO classification Denis classification and AE classifica-
tion, defined by Magerl, are the most commonly used
classifications today (12,17,30).

In the Denis classification, each vertebra is exam-
ined as a three-column model. The anterior column
is comprised of 2/3 of the anterior vertebral corpus,
2/3 of the intervertebral disc and the anterior longi-
tudinal ligament. The middle column is comprised of
1/3 of the posterior vertebral corpus, 1/3 of posterior
intervertebral disc and posterior longitudinal liga-
ment. The posterior column is comprised of the arcus
vertebral region from the pedicules and the posterior
ligamentous complex (ligamentum flavum, interspi-
nous and supraspinous ligaments). In the classifica-
tion, the middle column is accepted as the central
structure and the classification is made according to
the middle column (12).

The AO classification was described by Magerl
based on two-column theory, and further defined by
Holdsworth, Kelly and Whitesides (17,47). According

to this theory, the anterior column consists of the
corpus vertebrae and intervertebral disc and the pos-
terior column is composed of the pediculus, lamina,
facet joints and posterior ligamentous complex. The
anterior column carries the weight and the posterior
column bears the tension. In a study of Leibl et al, AO
classification was found to be superior to the Denis
classification in the decision of treatment (27).

TREATMENT:

Stabilization of the fractured spine is crucial for
treatment (3). In the literature, these types of frac-
tures were treated with different procedures, such
as a conservative treatment and early surgical treat-
ment. Factors affecting treatment results are fracture
type, fracture location and the presence of neuro-
logical loss. The severity of thoracolumbar injuries
is scored by the TLISS scale which was described by
Vaccaro et al.

The questions that need to be answered before
starting the treatment of thoracolumbar vertebral
fractures are:

1) Is there a neurological defect?

2) Is the neurological defect progressive?

)

3) Is there a spinal instability due to the fracture?

4) Is there a damage at the posterior ligaments?
)

5) Is there disc damage?
Conservative treatment:

Radiological image loss detected in the conserva-
tive group is fast in the first year, therefore, there is
a risk of mechanical instability within the first twelve
months. This should be considered during the follow-
up period of cases. Nonetheless, there are orthope-
dists suggesting conservative treatment of thoraco-
lumbar burst fractures (33,46).

According to Krompinger, lack of neurological
deficit, channel intrusion less than 50% and a kyphot-
ic angle smaller than 30° are necessary for conserva-
tive treatment (25). According to Reid, patients with a
kyphotic angle smaller than 25° without any patho-
logical condition preventing replacement device use,
and patients who could adapt to the conservative
treatment protocol qualified for conservative treat-
ment (39). But for Denis and Alici, all burst fractures
are instable, and therefore they should be treated
surgically (4,11).

There are complications of conservative treat-
ment such as neurological loss, progressive channel
intrusion, progressive body collapse and progressive
kyphotic changes.
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Surgical Treatment:

There are some advantages of surgical treatment,
including: early mobilization, anatomical reduction
of fracture, maintaining spinal alignment and quick
recovery of the neurological functions (2,4,11,22).

With surgical treatment, it is aimed to ensure the
decompression of the spine and cord, the restoration
of physiological and topological interaction of the
spinal channel, mono/oligo segmental correction/re-
construction of anterior and posterior vertebral col-
umns, the management of immediate and postop-
erative long-term stability of corrected areas without
disturbing neighboring undamaged segments and
the achievement of durable, reliable and fast bone
fusion (7).

Common Surgical Procedures:

1. Anterior decompression + anterior fusion (cos-
ta/fibular allograft)

2. Anterior decompression + anterior fusion (auto-
graft/allograft) + anterior instrumentation (+/- verte-
bral spacer/cage)

3.Anterior decompression and anterior fusion (au-
tograft/allograft) + anterior instrumentation (+/- ver-
tebral spacer/cage) + Posterior instrumentation+ pos-
terior fusion (autograft/allograft) at the same session

4. Two-stage anterior-posterior approach

5.Anterior decompression + posterior decom-
pression + anterior instrumentation + anterior fusion

6.Dorso-ventro-dorsal approach (Posterior de-
compression + temporal posterior stabilization + an-
terior decompression + anterior fusion (costa/fibular
allograft) + posterior fusion (autograft/allograft) +
posterior instrumentation

7.Posterior egg-shell method
8.Posterior closing wedge osteotomy (7).

There are studies suggesting the anterior ap-
proach as the best method and successful results
may be obtained by using anterior instrumentation
on its own (23,24). With the anterior approach, it is
easier to access to the anterior and middle column
compared to the posterolateral or transforaminal
approaches, and structural anterior supports, which
enables the deformity to be appropriately corrected
and fused (1,9,24). The most significant advantage of
anterior instrumentation is the inclusion of less mo-
bile segments in the fusion area, therefore, avoiding
iatrogenic damage in the adjacent vertebra (6).

Posterior instrumentation after the anterior pro-
cedure is a common method for protecting the grafts
placed from the anterior aspect and correcting the

Figure-3. Multiple thoracolumbar vertebra fractures after fall form a great height treated with anterior L1 and L3 lumbar
corpectomy and fusion with thoracic and lumbar posterior instrumentation.
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vertebral instability (36,41). The complications of the
anterior surgery may be related to the surgical proce-
dure, decompression of neural structures and stabili-
zation of the spine (23,26,29).

Pneumothorax or hemopneumothorax may oc-
cur. Insufficient repair of diaphragm might result in
postoperative respiratory problems with hernia and
atelectasis. Urethral injury, thoracic lymph channel
injury and spleen rupture may be seen. During the
dissection of lumbar vertebra, the ecartation and ten-
sion of psoas muscle may result in the compression
of the lumbar plexus between the ecartor and trans-
verse and in neuropraxia.

A posterior approach is single stage, has a short
operation time without the need of an anterior sur-
gical approach, less intraoperative blood loss, de-
creased postoperative morbidity, good recovery in
the sagittal axis, solid spinal stabilization and fusion
with the use of a transpedicular spinal system, suffi-
cient bone graft for fusion, and lack of anterior col-
umn insufficiency are the main advantages of a pos-
terior closing wedge osteotomy (7).

The disadvantages of a closing wedge osteotomy
include indirect neural decompression, damage of
healthy posterior elements, difficulty in supporting
the anterior column, necessity of long-term posterior
instrumentation and the possible need for an addi-
tional anterior procedure (7) (Figure-3).

The placement of an anterior interbody graft
support increases the fusion rate with load share

.
Figure-4. Sagittal T2 weight MRl imaging of the lumbar vertebrae shows acute L1-L5 and chronic T12 osteopo-

rotic vertebral compression fractures. Vertebroplasty for acute fractures with prophylactic vertebroplasty at L2,
L3, L4 levels and kyphoplasty for chronic compression fracture at T12 level were done.

and helps the restoration of lordosis. Interbody graft
could be placed by a conventional anterior approach,
posterior transforaminal or posterior lumbar inter-
body fusion approach (37).One of the new methods,
XLIF (Extreme Lateral Interbody Fusion) has begun to
be used for this purpose (36).

Channel decompression is not required for frac-
tures without a neural deficit in children. Short term
resting and early mobilization in a cast is performed. In
cases with a neural deficit, compression on the spinal
channel should be removed by anterior or posterolat-
eral approach, stability should be ensured by posterior
instrumentation and fusion should be performed.

There is no major difference in the treatment pro-
cedure during pregnancy. Pregnant women show
good prognosis after certain diagnoses and appropri-
ate treatment (16).

In recent years alternative treatment methods,
such as vertebroplasty (VP) and kyphoplasty (KP)
have been developed for the treatment of collapse
fractures (49). VP and KP are developed as alterna-
tive procedures to stabilization surgery which enable
anatomo-functional restoration of vertebrae with
less damage and preferred for quick recovery of the
symptoms and for enabling patients to return to their
social-life in a short time (42,44,45) (Figure-4).

General health condition, age, trauma type, time
between trauma and surgery, and experience of the
surgeon all significantly affect the success rate of the
treatment (20,39).
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OZET

Ankara Universitesi Tip Fakiiltesi Ortopedi ve Travmatoloji
Anabilim Dali, kurulusundan bu gtine kadar asagi yukari
Ortopedi ve Travmatolojinin her dalinda ¢ok kiymetli
ve konusunda Ust diizey bilgi ve deneyime sahip bircok
Ogretim Uyesi yetistirmis ve biinyesinde bulundurmustur.
Ankara Universitesi Tip Fakiiltesi Ortopedi ve Travmatoloji
Anabilim Dali’nda Giingér Sami Cakirgil ve Ridvan Ege gibi
ustalar calismis ve omurga cerrahisinde Ankara Tip ekoliiniin
gelismesinde énemli rol oynamiglardir. Onlari takip eden ve
halihazirda calisan Prof. Dr. Derya Dinger, bir donem Anabilim
Dali Baskanligi da yapmis ve hocalarindan aldigi misyonu, daha
genis bir vizyonla stirdiirmus, Tirk Omurga Cerrahisi'ne 6nemli
katkilar saglamis, gercek bir 6ncti olmustur. Bu t¢ bolimden
olusan biyografi calismasinda Turk Omurga Cerrahisine buytk
katkilari olan U¢ dev ¢inarin hayat hikayeleri ve Tirk Omurga
Cerrahisin gelismesi ici ¢abalari anlatilmistir. Bu calismanin
ikinci bolimi Prof. Dr. Derya Dinger'e ayrilmistir. Uclincii ve
son bolumde ise Prof. Dr. Tarik Yazar'a yer verilecektir. Bu vesile
ile onlara yetistirdikleri 6grenciler adina minnet ve siikran
duygularimizin ifade edilmesi amaclanmistir.

Anahtar Kelimeler: Derya Dinger, skolyoz, torakolomber
vertebra kiriklari, omurga cerrahisi

Kanit Diizeyi: Biyografi, Diizey V

PROF. DR. DERYA DINCER’iN YASAM OYKUSU

Prof. Dr. Derya Dinger, 5 Haziran 1950 yilinda (g
¢ocuklu memur bir ailenin en buyik ¢cocugu olarak
Ankara'da dogdu. Annesi ev hanimi ve babasi Mali-
ye Bakanligi Hazine Mustesarligi burokratlarindandi.
Derya Dincer 3 ¢ocuklu bir ailenin en biyik ¢cocugu
idi. Orta ve lise 6grenimimi TED Ankara Kolejinde ta-
mamladi. Oldukca caliskan olan Derya Dinger 1968
yilinda Ankara Universitesi Tip Fakiiltesine girdi. 1974
yilinda Ankara Tip Fakiiltesini bitirdi. Ayni yil Anato-
mi Kursiist asistanligi ve 1975 yilinda da Ortopedi ve
Travmatoloji Anabilim Dalinda ihtisasa basladi. Ana-
tomide gecirdigi siire, cerrahi sirasinda cerrahi anato-

SUMMARY

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

Key Words: Derya Dincer, scoliosis, thoracolumbar spinal
fractures, spinal surgery

Level of evidence: Biography, Level V

Sekil-1. Prof. Dr. Derya Dinger

' Prof. Dr. Ortopedi ve Travmatoloji Uzmani, Ortopedi ve Tr loji B6liim Bagk

Hisar Intercontinental Hospital, istanbul.
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miye ciddi sekilde hakim olmasini sagladi. Ortopedi
ihtisasi yaparken Prof. Dr. Avni Duraman, Prof. Dr. Rid-
van Ege, Prof. Dr. Ging6r Sami Cakirgil, Prof. Dr. Zeki
Korkusuz ve Dog. Dr. Erdogan Altinel 6gretim uyeleri
idi. (Sekil-1).

1976 yilinda, Fizik Tedavi Uzmani olup daha sonra
bu dalda Prof. Ginvani alan ve bana gore ihtisas yap-
tigim yillarda cana yakin, giler yizli ve en sevdigim
hocasi Prof. Dr. Giilay Dincer ile evlendi. Halihazirda 2
cocuk babasidir (Sekil-2).

1979 yilinda ihtisasini tamamlayarak Ortopedi ve
Travmatoloji Uzmani oldu. 1980 yilinda Japonya'ya
gitti. 2 yil siire ile Chiba Universitesinde omurga cer-
rahisi Ust ihtisasi yapti. Bu, Prof. Dr. Derya Dinger'in ha-
yatinda bir doniim noktasi oldu. Artik, yolunu omurga
cerrahisine cevirmisti ve Japonya'da 6grendikleri ile
Ankara Tip ekolliine 6nemli katkilarda bulundu (Se-
kil-3).

1982 yilinda Tirkiye'ye donerek tekrar Fakiltede
goreve basladi ve kisa bir siire sonra da vatani gore-
vimi yapmak Uizere askere gitti. 1986 yilinda dogent,
1992 yilinda da profesérlige atandi. O zamandan beri
de Ankara Universitesi Tip Fakiiltesinde calisiyor. Bir
donem Anabilim Dali Baskanligi da yapmistir (Sekil-4).

Sekil-4. Prof. Dr. Derya Dinger, bir donem Anabilim Dal

Baskanhgi da yapmistir.

322



Ankara Tip Fakiiltesinde Ug Dev Cinar-2: Prof. Dr. Derya Dinger

En buyik tutkusu spordur. Uzun bir siire atletizm-
le ugrasan Derya Dinger, bir siire de basketbol oyna-
mistir. Universite yillarinda Amatér Basketbol Liginde
Mulkiye Spor ve daha sonra MTA takimlarinda oyna-
mistir. Yonetici olarak yillarca Halter federasyonunda
ve daha sonra Tirkiye ve Dlinya Boks Federasyonla-
rinda gorev yapmistir. Ayrica, Turkiye Boks Federasyo-
nu ve Diinya Amatdr Boks Federasyonu Saghk Kurulu
Uyesidir.

Bir tip mecmuasina verdigi roportajda dedigi gibi
“Bir akademisyenin her seyden 6nce editici, arastirici ve
egittigi ziimreye bir 151k veren, onlara dogru yolu gdste-
ren kisi olmasi lazimdir" prensibini meslek hayati bo-
yunca dustur edinmis, bildigi her seyi 6grencileriyle
paylasmistir (1).

Yine ayni mecmuaya verdigi roportajda, saglik
sistemi ve sosyal guvenlik uygulamalari hakkinda
sunlar soéylemistir: “Saglik sistemini bu giine kadar
biitiin htikiimetler ve politikacilar kendilerine gére po-
litik amagla kullanmiglar. Bugiin gériiyoruz ki devlet
blitcesinin blyiik bir kismi sosyal glivenlik masraflari-
na gidiyor. Bence daha saglikli bir hizmet verilmesi icin
bunlarin yeni bastan degerlendirilmesi lazim. Bunun
i¢in de diinyayi yeniden kesfetmeye gerek yok. Diinyada
gelismis (lkelerde uygulanan iyi sistemlerin bize enteg-
re edilmesi lazim. Dider taraftan tam gtin uygulamasi,
SGK gibi yeni uygulamalar getirildi. Ben bunlarin yasa-
nan sikintilara ¢6ziim getirmesinin mimkdin olmadigini
distintiyorum. Bu glin ki saglik politikasinda saglik sis-

teminde kalite aranmiyor, kantite araniyor.”

o

IE |

Sekil-5. Prof. Dr. ilker Cetin ve Prof. Dr Mehmet Demirtas ile

PROF. DR. DERYA DINCER’iN TURK OMURGA
CERRAHISINE KATKILARI:

Prof. Dr. Derya Dincer, Ankara Tip Fakdltesi'ndeki
ihtisas egitimi sirasinda, omurga cerrahisin duayen-
leri, Prof. Dr. Ridvan Ege, Prof. Dr. Zeki Korkusuz ile
calist. Tam olarak Ankara Tip ekollinde yetisen Derya
Dincer, Bu ekole de 6nemli katkilarda bulunmustur.

Turkiye Ortopedi ve Travmatoloji Dernegi Yonetim
Kurulu tyeligini yapmis, ayni zamanda Avrupa Omur-
ga Cerrahisi Dernegi ve AO-Spine diye isimlendirilen
diinyanin en buyik vakiflarindan birinin omurga gu-
rubunun Gyeligine secilmistir (Sekil-5).

Turkiye'de Torakal ve Lomber omurga kiriklarin-
da internal fiksasyon araci olarak kullanilan “fixateur
intern”in ilk uygulayicilarindandir. Fransa'da Berc Sur
Mer’de Prof. Dr. Chopen'in kliniginde CD egitimi, ABD
de Kansas Universitesinde Prof. Dr. Marc Asher'in Kli-
niginde ISOLA sisteminin egitimini, Nottingham Uni-
versitesinde John Webb'in kliniginde U.S.S sistemleri-
nin egitimini almistir. Bu sistemleri, her tirli omurga
hastaliginda uyguladidi gibi, ¢cok sayida omurga cer-
rahinin bu sistemleri 6grenmesine ve yetismesine
katkida bulunmustur.

isvicre'nin Davos sehrinde yillardir yapilan AO
omurga kurslarinda egitmen olarak ¢alismistir. Omur-
ga Cerrahisi konusunda bircok sayida yerli ve yabanci
yayini bulunmaktadir. Halen Ankara Universitesi Tip
Fakiltesi Ortopedi ve Travmatoloji Anabilim Dalinda
Ogretim Uyesi olarak yeni omurga cerrahlar yetistir-
meye devam etmektedir (2-3) (Sekil-6).

Sekil-6. Bir docentlik sinavinda
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2- Kisisel goriisme
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STE SORULARI / CME QUESTIONS

1- Secer ve arkadaslarinin ¢alismasinda kag 4- Erdem ve arkadaslarinin calismasinin so-
adet deney hayvani kullanilmig ve kullanilan de- nuglarina gére asagidakilerden hangisi yanhstir
ney hayvanlari ne tiirdiir?

a) Tidm hastalarda takip slresinin sonunda

a) 25 kopek radyolojik olarak fiizyon elde edilmistir.

b) 14 kedi b) Hicbir hastada enstriiman yetmezligi saptan-
c) 17 albino tavsan mamistir.

d) 35 sican c) Ortalama preoperatif VAS skoru 7.4'den, pos-
e) 44 Gine domuzu (Kobay) toperatif 1.9'a dlismustur.

d) Dort hastada postoperatif yara yeri enfeksi-
2- Secer ve arkadaslarinin calismasinda anti-

oksidan enzim aktivitelerinin gozlenmesinde en
giivenilir ydntem hangisi bulunmustur? e) Transforaminal torasik interbody fiizyon

ve segmental enstriimantasyon eszamanli de-

yonu gelismistir

a) Bilgisayarli tomografi kompresyon ve stabilizasyon etkin bir yontem-

b) MR Goriintiileme dir.
c) Miyelografi

5- Er ve arkadaslarinin calismasinda elde edi-
) ’ len sonuglara gore ka¢ hastaya kostotransversek-
e) Elektrofizyolojik calismalar tomi ile diskektomi uygulanmistir?

d) Norolojik muayene

3- Cansever ve arkadaslarinin calismasinda

kemik dansitometresinde hangi bolgenin z skor- a) 11

lari hastanin vertebra kirik olusumuyla korele bu- b) 21
lunmustur? c) 31
d) 41

a) Lomber omurga e) 51

b) Femur trokanterik bolge

<) Elbilegi 6- Er ve arkadaslarinin calismasinda elde edi-
len sonuclara gore kostotransversektomi ile dis-
3 kektomi uygulanan hastalari genel komplikasyon
e) Sagomuz orani asagidakilerden hangisidir?

d) Solomuz

a) %9
b) % 19
o %29
d) %39
e) %49
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7- Cetinalp ve arkadaslarinin calismasina gore 10- Gergin ve arkadaslarinin olgu sunu-
asagidaki ciimlelerden hangisi dogrudur? munda kendiliginden kaybolan lomber disk her-
nisi hangi disk diizeyinde oldugu belirlenmistir?

a) Nurick skorlari postoperatif ortalama 1.9'dan

2.5'a yiikselmistir. a) L1-L2
b) 10 hastanin 13 diskine transpedikiiler yakla- b) L2-13
simla diskektomi uygulanmustir o L3-14
¢) Hastalarin tamami enstriimante edilmistir d) L4-L5
d) Hastalarin 7’si erkek, 3’ kadindir e) L5-51

e) Hastalari % 80'inde Nurick skorlarinda iyiles-
me izlenmistir.

JTSS 25(2) sayisi
STE SORULARI DOGRU CEVAPLARI:

8- Hamad ve arkadaslarinin ¢alismasina gore
anterior transtorasik girisimin tipi ve sagdan veya
soldan yapilma tercihi asagidakilerden hangisine
gore belirlenmelidir?

a) Hastaninyasi

b) Hastanin cinsiyeti

c) Patolojinin yer aldigi omurga diizeyi
d) Patolojinin cinsi

e) Hastanin genel durumu

O 0O N O L1 D W N =
T QO Qa n A T 9 Q 0 Q

—
P .

9- Hamad ve arkadaslarinin ¢alismasina gére
anterior transtorasik girisimin en sik komplikas-
yonu asagidakilerden hangisidir?

a) interkostal arter hasari
b) Kot kiriklar

c) Akciger yetmezligi
d) Enfeksiyon

e) Parapleji
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