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TURK OMURGA CERRAHISi DERGISI

Turk Omurga Cerrahisi Dergisi, Tirk Omurga Cerrahisi Dernegi'nin resmi yayin organidir. Tirk Omur-
ga Cerrahisi Dernegi, Prof. Dr. Emin Alici énderliginde 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 calismalari
06zendirmek 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 Dernedi’'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 ge¢cmisi 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 ¢ 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 géz 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 (cretsiz olarak dagitiimaktadir.

Derginin yayin ve dagitim giderleri, dernek Uye aidatlarindan, kongre gelirlerinden ve dergiye ali-
nan reklam bedellerinden saglamaktadir. Reklam bedelleri aktiel 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 slrecine
miidahale edemezler.

Turk Omurga Cerrahisi Dergisi, Birlesmis Milletler, “Global Compact” sézlesmesine uyacagini taah-
hit 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 suireci 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 gdsterir 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 6zllk tekrardan kaginma (birkag istisna haric), sade
stil ve dlizguin 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
bolimlerinde 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 igin ¢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 6nemli 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 Tirkce olarak yayinlar. Calismalar, en az iki
hakem tarafindan degerlendirildikten sonra yayinlanabilir.
Yayin Kurulu, yayini kabul etme, dizeltilmesini isteme ve
yayinlamama hakkina sahiptir. Dergi, her {i¢ ayda bir ¢ikar
ve dort sayida bir cilt tamamlanir.

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

- Tuirk omurga cerrahisi dergisine ingilizce 6zet (Summary)
ve ingilizce anahtar kelimeler (Key Words) bélimlerine sa-
hip, “Omurga Cerrahisi”ile ilgili:

I- Orijinal klinik ve laboratuar arastirma yazilari,
II- Vaka takdimleri,
llI- 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
gegen her calismacinin, ¢alismaya katilmis oldugu diistini-
Ir. Tum yazarlar, calismayi okuduklarini ve icerigi ile Turk
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 agikca 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 calismayla birlikte
dergiye yollanmadik¢a hastalarin taninmamasi icin gozleri
kapatiimali ve fotograflardan isimleri ¢ikartmahdir.

- 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 yaz ile bildirmelidirler. Yazarlarin, baska bir yerde yayin-

lanmis olan alinti, tablo ve resimlerin kullanilabilmesi icin
telif hakki sahibinden (genellikle yayinci) yazili izin almalari
ve gondermeleri 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
béltimleri) ayirtan benzersiz yaklasimlari okuyucuya sun-
malidir. Konular “Girig” bélimiiniin son paragrafinda veril-
melidir. Bir incelemenin “Giris” 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 6zgudur, fakat tutarh bir sekilde diizenlenmeli-
dir. Bashklar (ve uygunsa alt basliklar) paralel yapi izlemeli
ve benzer konular yansitmalidir (6rnegin tanisal kategori-
ler, metot se¢imi, cerrahi miidahale se¢imi gibi). Okuyucu
sadece basliklari g6z 6niine aldiginda, incelemenin manti-
gini anlayacak sekilde agik olmalidir. “Tartisma’, gdézden 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 karsilastirl-
diginda daha genis bir literatlir 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” bolima 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 baslklar, 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 6zet 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 streci-
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.

Gunimuzde 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 bashklar ve ozetler
okuyucun dikkatini daha etkili sekilde ¢eker. Bir okuyucu-
nun tim makaleyi inceleyip incelemeyecedi cogunlukla
zorlayici bilgi iceren bir ézete 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
literatlr 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 bolima 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-
rekgeleri sunmali, ve bir son paragraf sorular, hipotezleri
ve amacglari belirtmelidir. Bazilar gerekceleri 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 oncullerin 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 éncdlleri
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 ge¢mis 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 (miimkinse nicel sikliklarla) icermelidir ve onlara
atifta bulunmalidir.

Son paragrafta mantikli olarak éncekilerden 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 literatirde 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.

- Materyal-Metot (1000-1500 kelime): Hastalarin epide-
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miyolojik, demografik bilgileri, klinik ve radyolojik ¢alisma-
lar, cerrahi teknik, sonuglarin degerlendirme metodu ve
istatistik calismalar bu bélimde ayrintili olarak belirtilme-
lidir.

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

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” boliminin ilk paragrafinda
belirtilmelidir.

Baslangicta okur temel calisma tasarisini gdrmelidir. 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 se¢cimde
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 cahismalar cok kez ge¢mise dayali oldugu icin haksiz
yere elestirilir, fakat bu ¢alismanin 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-
nitlanmalhidir. 0,05'lik alfa ve 0,80'lik beta seviyesi secilme-
si yaygin olmasina ragmen bu seviyeler bir sekilde istege
baghdir ve her zaman uygun degildir. Bir hata ¢ikariminin
ciddi oldugu durumda, klinik veya biyolojik &nemi deger-
lendirmek icin calisma tasarisinda farkli alfa ve beta seviye-
leri secilebilir.

- Sonuclar (250-750 kelime): “Sonuclar” mimkiin oldu-

gunca anlasilir ve 6zet belirtilmeli, ayrintil sonuclar tablo-
larda verilmelidir. Okuyucunun daha iyi anlayabilmesi icin
sonugclar bolimi alt bashklarla béltnebilir.

Sorular veya konulara “Giris” boliminde yeterli sekilde
odaklanildiysa, “Sonuclar” bélimdnin uzun olmasi gerek-
mez. Genelde okuyucuyu metotlarin gecerliligine ikna et-
mek icin bir veya iki paragrafa ihtiya¢ duyulur, acik¢aortaya
konan her soru veya hipotezi anlatan bir paragrafve son
olarak yeni ve beklenmeyen bulgulari raporlayan parag-
raflar. Her paragrafin ilk (konu) ciimlesi konuyu belirtmeli
veya soruyu yanitlamalidir. Okuyucu “Sonuglar” bélimiin-
deki her paragrafin sadece ilk climlesini goz oniine aldi-
ginda, yazarin c¢ikarimlarinin mantigi agik olmalidir. Tim
rakam ve tablolara yapilan parantez ici ithaflar, yazar ve-
rilerin yorumunu yazil olarak yapmaya zorlar; 6nemli olan
materyal veriler degil yazarin verileri yorumlamasidir.

Verilerin istatistiksel raporlanmasi 6zel dikkat gerektirir.
Bazi sonuclari vurgulamak icin artar veya azalir (veya daha
fazladir veya daha azdir) ifadeleri ile birlikte ve karsilas-
tirmali kisimlardan hemen sonra p (veya bagska istatistik)
degerini parantez icinde belirtmek daha etkilidir. Buna
ilave olarak, istatistiksel olarak farkli veya énemli 6l¢tde
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, 5nceden konmus seviyelerden daha
dislik bir deger belirtmekten daha fazla bilgi tasir. Ayrica
Motulsky'nin dikkat cektigi Uizere, “Bir sonucun carpici ol-
madigini okuduysaniz, diisiinmeye devam edin ... Once,
giiven araligina bakin ... ikinci olarak eger orada olsaydi
bir carpici farki bulmak icin ¢calisma nin glictinii 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, literatiirdeki bilgiler ile bir karsilastirma, karsilastir-
manin bir sentezi ile sonuca ulagsmak gereklidir. Problem
veya sorunun yeniden belirtilmesinin vurgu amaciyla kisa
olmasi gerekmektedir. Bunun sonrasinda varsayimlarin ve
sinirlamalarin verilmelidir. Sinirlamalar arastirmadaki basa-
rnisizlik, yazarin bilmemesi veya g6z ardi ettigini segmesini
gosterir, bu da okuru yanhs yonlendirir. Bu sinirlamalari
arastirma sadece kisa olmalidir, fakat tiim elestirel konular
tartisiimalidir ve okuyucunun sonuglari kafasinda stipheye
distrmemesi saglanmalidir.

Sonrasinda yazarlar verilerini literatlirde belirtilen veriler
ile karsilastirmali ve/veya karsithklarini bulmalidir. Genel
olarak bu raporlarin ¢ogu Girig bolimiinde bahsedilen ge-
rekgeleri icerecektir. Verilen bir calismanin 6zellikleri nede-
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niyle, veriler ve gozlemler literatiirdekiler ile karsilastirilabi-
lir olmayabilir, en az egilimleri icermemesi yaygin degildir.
Nicel karsilastirmalar, calismadaki 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 agiklamasi acik olmadigi zaman bu da belirtil-
melidir. Sadece makaledeki verilere dayall olan sonuglar
nadiren kesindir ¢linku literatuir neredeyse her zaman 6n-
ceki bilgileri icerir. Herhangi bir raporun kalitesi bu karsi-
lastirmalarin bagimsiz dogasina bagh olacaktir. Son olarak,
yazar(lar) verilerini literattrdekiler ile sentezlemelidir. Hig-
bir elestirel veri gézden kagmamalidir, ¢linki karsit veri bir
gorisi etkili sekilde curGtebilir. Yani nihai sonuclar sadece
sunduklari yeni veriler ile degil ayrica literatlrdekiler ile de
uyumlu olmahdir.

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

- Kaynaklar : Kaynaklarin bilimsel indekslerde bulunabi-
lir olmasina dikkat edilmelidir. Kisisel goriisme 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) oncelikle emsal taranmis dergiler,
standart ders kitaplari veya monografi, veya kabul gérmis
ve sabit elektronik kaynaklardan elde edilmelidir. Yazarlar
verilerin yorumuna bagli alintilar icin genellikle sadece
yiksek kalitede emsal taranmis kaynaklar kullanmalidir.
Ozetler ve sunulan makaleler kullaniimamalidir ciinkii 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 gértismeler, metinde site edilmelidir. Dergi
isimlerinin kisaltmalari icin Index Medicus icerigindeki “list
of journals” bélimiine basvurulabilir veya http://www.nIm.
nih.gov/tsd/serials/lji.html| adresinden liste elde edilebilir.
Kaynaklar, su sekilde diizenlenmelidir:

Dergiden Makale:

1. Berk H, Akcal O, Kiter E, Alici E. Does anterior 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 Sikistiriilmamali, 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-

xiii



tilmamalidir. Ornegin klinik calismalar cogu kez sonuclari
yorumlamada 6nemli olmalarina ragmen makalede ortaya
konan sorular igin 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 yapilandirnilmis “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 figlirler, metin icinde sirasiyla nu-
maralandiriimalidir. 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 tizerinde 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 igin 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 gére bicimlendirilir.
Stedman’s Medical Dictionary (27th edition) ve Merriam
Webster’s Collegiate Dictionary (10th edition), standart
referanslar olarak kullaniimalidir. ila¢ 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
¢ok 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 ciimleyle baslayabilirsiniz: “Yazarlar ...'e tesek-
kir etmek ister”. Tesekkiir boliimiinde, farmasoétik endstri
dahil, tiim destekler bildirilmelidir.

- Pratik ipuglar :

1- Bu ifadelerin tiim 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 tir ifadeler okuyucu igin 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 yiiksek 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 Tlrk 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 taslaklari yazdilar (parantez icinde uygun
yazarlarin isimlerini yaziniz) ve veri ile analizin tutarliligini
sagladilar (parantez icinde uygun yazarlarin bas isimlerini
yaziniz).

Tum yazarlarin bu metnin igeriklerini 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, ¢alisma 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 anlagsma imzaladigini, ancak bu anlasmalarin ticari
kurumun verilere sahip olma veya kontrol etme ve gézden
gecirme ve degistirmesine misaade 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;
eder 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.

TEKZIiP: 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 yazil 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 diinyada, tim dillerde ve CD-ROM, internet ve intra-
net gibi elektronik medya dahil tim medya formlarinda
tam 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 yikiumliluk altinda olmaz. Yazarlar

Turk Omurga Cerrahisi Dergisi'ne ¢alismada ve ¢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 kor 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 cahismalar

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

5) Gok merkezli, randomize prospektif ¢alisma-
lar

DUZEY -II.

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

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

3) Randomize retrospektif klinik calismalar

4) Duizey-ll calismalarin meta- analizi

DUZEY- Il
1) Randomizasyon yapilmayan dizey-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 Gnemli-
lik verileri yapilmayan vaka serileri

DUZEY - V.

1) Uzman gorisi

2) Bir calisma hakkinda kisisel deneyimlerin ak-
tanildigi 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 gézden 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 goruntiileme rehberli-
ginde cerrahi endoskopi
Basarisiz omurga cerrahisi
Mikrocerrahi
BT yardimiyla
Minimal invazif
Goriintileme
Radyoloji
MRI
BT
Fuzyon
Flizyon kafesleri
Enstrimantasyon
Pedikdl 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 Grtinleri
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
Tumor
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, Akcah 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 [H. 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 -l

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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Bilindigi Uzere dergimiz, Tiirk Spinal Cerrahisi Dergisi (The Journal of Turkish Spinal Surgery - JTSS),
TUBITAL ULAKBIM Tiirk Tip Dizini’nde yer almaktadir. Temel hedefimiz dergimizin kalitesini artirmak
ve SCI Expended ve Pub Med gibi uluslar arasi indekslere sokmaktir. Bu amacla, dergimizin “Bilimsel Da-
nisma Kurulu” (Scientific Board)'na uluslar arasi impact faktorl yliksek yabanci meslektaslarimiza davetiyeler
yollayacagiz. Derginin tamamen “ingilizce” yayinlanmasina baslayacagiz. Oniimiizdeki yil basinda bu indeks-
lerin merkezlerine gidip bizzat gérismeler ylriitecegiz. Ayrica hem Tiirk Omurga web sayfasinda hem de JTSS
web sayfasinda impact faktori ylksek 15 dergiye Ucretsiz “full text” ulasimi imkani saglayacagiz.

Bu sayida toplam 6 arastirma makalesi, 4 olgu sunumu ve 1 derleme yer almaktadir. ilk calisma, ver-
tebral hemanjiomlarin hacim miktarlarini arastiran anatomik bir calismadir, ikinci diskektomi sonrasi yaygin
gériilen epidural fibrozisi, yag dokusu greftinin énlemedeki roliinii arastiran bir klinik ¢alismadir. Uglinci
calismada spinal stenozda uygulan cerrahi tedavilerin sonuglari rapor edilmektedir. Dérdiincii calismada ise

261



yine spinal stenoz ile karpal tiinel arasindaki iliski sonuclan tartisiimaktadir. Son ¢alisma lomber mikrodiskek-
tomi uygulamasi sonugclarini iceren bir ¢alisma olup, bu ¢alismanin 6nemi bu vakalarin ortopedistler tarafin-

dan yapilmis olmasidir. Tim bu calismalarin okuyucularin oldukga ilgisini cekecegini diisiinmekteyim.

Bu sayida ayrica 4 olgu sunumu olup, birincisi intratimoral kanama gelisen bir shwannoma olgusunda
ortaya cikan kauda ekina sendromu sunulmaktadir. ikinci olgu posterior vertebral rezeksiyon yapilan bir me-
ningomyeloselli bir hastadir. Bu olgu sunumu ile birlikte sunumunda olgunun sonuglari disinda genis bir lite-
ratlir taramasi egliginde ayrintili bir tartisma da yapilmistir. Son iki olgu sunumunda ise Kist hidatit tanisi alan

olgular sunulmaktadr.

Bu sayida, ayrica bir “Derleme” yer almaktadir. Bu derleme intra spinal anomalilerle ilgli olup oldukga ay-

rintili bir calismadir.

“Omurga Cerrahisinin Onciileri” bélimiimiizde bu kez Victor Augusta Menard yer almaktadir. Menard, be-
nim de bulunma sansina eristigim ve Fransa'da Omurga cerrahisinin en énemli merkezlerinden biri olan Berk
Sur Mer'deki enstitiiniin kurucusudur ve Pott hastaligi konusunda énemli ¢calismalari vardir. Yaziyr her zaman

oldugu gibi Prof. Dr. Esat Kiter hazirladi. Kendisine ¢ok tesekkir ediyoruz.

Marmara Omurga Grubu toplantilari, Mayis ve Haziran'da yapilarak tatil ddnemine girdi. Ekim ayinda yo-
gun bir programla Prof. Dr. Mehmet Tezer'in baskanliginda tekrar baslayacaktir. Grubumuzun toplantilarinin

diizenleme kurulu yeniden teskil edilmistir. Buna gore diizenleme kuruly;
Prof. Dr. Mehmet TEZER (Baskan)
Prof. Dr. Ciineyt SAR
Prof. Dr. i. Teoman BENLI
Prof. Dr. Alpaslan SENKOYLU
Dog. Dr. Cagatay OZTURK

Yrd. Dog. Dr. Mehmet AYDOGAN (Sekreter)’dan teskil edilmistir. Ayrica, bu vesile ile Tirk Omurga Der-

negi Baskani Prof. Dr. Serdar Kahraman'in toplantilarimiza destedi icin tekrar sonsuz tesekkirlerimizi sunariz.

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 glnler diliyor ve en derin saygilarimizi

sunuyoruz.

Prof. Dr. i. Teoman BENLI

JTSS Editori

262



The Journal of Turkish Spinal Surgery

Cilt: 24+ Sayi: 4 - Ekim 2013
s5.263-268

ORIGINAL ARTICLE / ORJINAL MAKALE

VOLUMETRIC ANALYSIS OF VERTEBRAL
HEMANGIOMAS: A RETROSPECTIVE STUDY *

VERTEBRAL HEMANJIOMLARIN VOLUM ANALIZI: RETROSPEKTIF CALISMA*

Ahmet SONGUR!, Olcay ESER? Ozan ALKOC?,
Muhsin TOKTAS?*, Veli CAGLARS, Tuncay KANERS,
Alpay HAKTANIR?, Ergiin KARAVELIOGLU®

SUMMARY

Purpose: This study was carried out to analyze volumes and
localization of vertebral hemangiomas in T12-L5 levels on MRI
in patients with low back pain.

Methods: Thoracic-lumbar MR images were examined
retrospectively in a total of 150 patients. Hemangiomas
observed in vertebral bodies on sagittal vertebral sections
were assessed and data were evaluated to get ratios regarding
sex, vertebra and vertebral body localizations. Volumetric
estimates were performed in the sagittal plane images were
calculated using Cavalieri principle.

Results: Hemangiomas were observed in a total of 24 patients
(16 %) of whom 22 were females. Two patients had two
hemangiomas in different vertebral bodies. Localizations of
the hemangiomas were as follows: 6 (23.08 %), 6 (23.08 %), 3
(11.54 %), 6 (23.08 %), 3 (11.54 %), and 2 (7.69 %) in T12-L5
vertebral bodies, respectively. Only 1 (3.84 %) hemangioma
was in central part. The remaining 7 (26.92 %) and 18 (69.23
%) of hemangiomas were in anterior and posterior halves,
respectively. The mean volumes of vertebral hemangiomas
were 0.780£0.165,1.018 £ 0.210,0.527 £ 0.079, 2.282 + 1.333,
3417 + 1.598, 0.910 + 0.070 cm3 for T12-L5 vertebral levels,
respectively. Total mean volume of vertebral hemangiomas
was found 1.484 + 0.393 cm?>.

Conclusions: Certain volumetric discrepancies in radiological
features exist in vertebral hemangiomas. This study suggests
the importance of localization, feature and volume of the
vertebral hemangiomas to understand the clinical symptoms
and patient history better.

Key word: Benign spinal tumors, hemanjioma, MRI, volume of
the tumor

Level of Evidence: Retrospective clinical study, Level Ill.

OZET

Amag: Bu calismanin amaci, bel agrisi olan hastalarin MRG
goriintllerinde T12-L5 seviyelerinde vertebral hemanjiomlarin
lokalizasyonunu ve hacmini analize etmektir.

Metod: 150 hastanin torako-lomber MR goriintileri geriye
donik olarak incelendi. Sagital vertebra gorintilerinde
vertebra korpusunda hemanjiom tespit edilenler incelendi
ve cinsiyet, vertebra ve vertebra korpus lokalizasyonuna
gore bulgular degerlendirildi. Volimetrik degerlendirme
sagittal planda gergeklestirildi ve Cavalieri prensiplerine goére
hesaplandi.

Sonuglar: 22'si kadin olmak Uzere toplam 24 hastada
hemanjiom tespit edildi. iki hastanin degisik vertebra
korpusunda iki adet hemanjiomu mevcuttu. Hemanjiomlarin
T12-L5 vertebra korpuslarinda lokalizasyonu sirasiyla: 6 (%
23,08), 6 (% 23,08), 3 (% 11,54), 6 (% 23,08), 3 (% 11,54), ve 2
(% 7,69) idi. Sadece 1 (% 3,84) hemanjiom orta bolimdeydi.
Kalanlarin 7 (% 26,92)'si ve 18 (% 69,23)'i sirasiyla 6n ve arka
yaridaydi. Vertebral hemanjiomlarin ortalama hacimleri
T12-L5 vertebra seviyelerinde sirasiyla 0.780+0.165, 1.018
+ 0.210, 0.527 + 0.079, 2.282 + 1.333, 3.417 £ 1.598, 0.910 =
0.070 cm3'’dui. Vertebral hemanjiomlarin total ortalama hacmi
ise 1.484 + 0.393cm? bulundu.

Sonug: Vertebral hemanjiomlarin radyolojik ozelliklerinde
belirli hacimsel farkllik vardir. Bu ¢alisma, klinik semptomlari
ve hasta 6zge¢misini daha iyi anlamak icin hemanjiomlarin
lokalizasyonu, 6zellikleri ve hacminin 6nemini belirtmektedir.

Anahtar kelimeler: Benign omurga timorl, hemanjiom,
MRG, tumor hacmi

Kanit Diizeyi: Retrospective klinik calisma, Level IlI

*This study was presented in the 10th Congress of European Association of Clinical Anatomy as an oral presentation held in Istanbul on 2-5 September 2009, Turkey.
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INTRODUCTION:

Osseous hemangiomas are benign
developmental vascular lesions of bone, usually
of dysembryogenetic origin or a hamartomatous
lesion. They are common in the spinal column
and calvaria and less frequently affect long bones.
Vertebral hemangiomas (VHs) account for 28 % of all
skeletal hemangiomas, with the thoracic spine being
the most common location (12,16).

VHs are relatively common benign vascular
tumors of the spinal column. The prevalence of VHs
is common and has been differently reported from
10 to 27 % based on autopsy series, plain X-rays
and magnetic resonance imaging (MRI) reviews
(3,6,12,19). They are most often asymptomatic and
found incidentally during imaging studies and are
commonly discovered in the routine evaluation of
back pain. Only 0.9-1.2 % of all VHs is symptomatic
(6,9,12,13,15). They generally present with pain
and in fewer than half of the cases may present
with neurological symptoms such as radiculopathy,
myelopathy and paralysis.

Also they may need to differentiate from other
lesions such as metastases, multiple myeloma,
lymphoma, Paget disease and blood dyscrasia
(4,8,22). Women are affected more often than men
and young adults are more commonly symptomatic
than the elderly.

Hormonal stimulus during pregnancy may
stimulate the VHs growth. The majority of the VHs
are located in the thoracic spine with comparatively
fewer lesions in the lumbar and cervical regions.
Multiple-level involvement occurs in up to 30 % of
cases. While these lesions can arise in patients over a
wide age range, VHs are usually detected in patients
in the fourth and fifth decades of life (6,8,12,).

Conventional spinal radiographic findings
are characteristic, consisting of either regular
vertical linear striations (corduroy cloth or jail bar)
or "honeycombed” pattern in vertebral body. In
computed tomography (CT), VHs demonstrate
prominence of the vertical coarse trabeculation
with an intervening stroma of soft-tissue or fat
attenuation dots (polka-dot pattern) in transverse
image sections.

In magnetic resonance (MR) images, increased
mottled signal on T1- and T2-weighted images
(mottled appearance or salt/pepper appearance) are
characteristic (6,8,12,16).

VHs are usual benign course. They can cause
neurological symptoms by multiple etiologies,
including epidural expansion of tumor tissue,
expansion of bony elements, expansion of
feeding vessels, epidural hemorrhage or rarely by
compression fracture of the vertebra (4,8,22). One of
the causes of the spinal cord compression depends
on the extraosseous soft tissue extension into the
paravertebral and/or epidural space (19). Level of the
vertebra, localization of VHs in the vertebral body (i.e.
anterior, central and posterior) and volume of VHs
are important role in symptoms. Thus localization
and volume of VHs are clinically important.

In this study, we investigated VHs and their
localizations and morphometry in thoraco-lumbar
vertebral bodies on MR images in patients with low
back pain, retrospectively. We think that this is the
first study on volumetric measurements of VHs in the
literature.

MATERIALS AND METHODS:

Thoracic-lumbar MR images were examined
retrospectively in a total of 150 patients (48 males,
102 females) with low back pain. Mean age, weight,
and height and body mass index (BMI) in the cases
were 43.04 + 2.190 year, 73.28 + 2.018 kg, 162 +
1.234 cm, and 35.00 + 0.826 respectively.

MRI samples were obtained from Department of
Neurosurgery, Pendik State Hospital, Istanbul. MRI
examinations were carried out with a 1.5 Tesla device
(Philips Intera, Philips Medical Systems, Amsterdam,
The Netherlands) using T1 and T2 weighted sagittal
and transverse plane with 3 mm sections imaging.
Hemangiomas observed in T12-L5 vertebral bodies
were assessed and data were evaluated to get
ratios regarding sex, vertebra and vertebral body
localizations.

Localizations of the hemangiomas in vertebral
bodies:

In order to classify the localizations of the
hemangiomas in vertebral bodies, two vertical lines
were drawn over the vertebral body image area in
sagittal plane so that the body image area would be
divided into three equal parts.

Volumes of vertebral hemangiomas:

Volumetric estimates were performed in the
sagittal plane images which were printed on
films in rectangular frames of 83x55 mm length.
Volumes of the hemangiomas were calculated
using Cavalieri principle, one of the stereologic
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methods, as described previously (5,14). A square
grid system with d= 2.5 mm between test points, i.e.
representing an area of 6.25 mm?2 109 per point, were
used to estimate surface area of the slices of sagittal
section planes. The films were then placed on a light
bow and hemangiomas were identified with the
guidance of scanogram of the section series. The
transparent square grid test system was randomly
superimposed on the entire image frame (Figure-1).
Points hitting the surface area of hemangiomas were
manually counted for volume estimation using the
formula given below:

Figure-1. MRI scans of specimen without the point counting grid,
a. and with the grid superimposed b. on the sagittal plane.

V=tx[(SUxd)/SL]12 115 x 2P

According to the formula above, t is the
thickness of section, SU is the scale unit (the real
length of the scale marked on the MR images), d is
the distance between two points in the point grid,
SL is the scale length (the actual measure of the
scale on MR images) and P is the number of points
counted. All data were entered to a previously-
prepared Microsoft Excel spreadsheet for automatic
calculation of both the results of the above formula
and the statistical evaluation parameters including
the nugget variance and the coefficient of error (CE).

Statistical analyses:

They were performed on a personal computer
using SPSS for Windows software. Results were
shown as mean + SEM (standard error of means).
Correlation analysis among the volumes of the
hemangiomas, ages, and BMls was performed using
Pearson correlation test. p<0.05 was considered
statistically significant.

RESULTS:

Hemangiomas were observed in a total of 24
patients (16%) of whom 22 were females in T12-L5
vertebral bodies.

Localizations of the VHs:

While two patients had two VHs in different
vertebral bodies, the rest of the patients had only one
VH in one vertebral body (totally 26 hemangiomas).
Localizations of the VHs were as follows: 6 (23.08 %),
6 (23.08 %), 3 (11.54 %), 6 (23.08 %), 3 (11.54 %), and
2 (7.69 %) in T12-L5 respectively (Figure-2).

Figure-2. Localizations of the hemangiomas between T12 and L5
vertebral body. Result was showed as percentage.

Localizations of the VHs in vertebral bodies:

Localizations of the hemangiomas in vertebral
bodies were classified as being in central part,
anterior half and posterior half. Seven (26.92 %)
of the hemangiomas were in the anterior part, 18
(69.23 %) of them were in the posterior part but only
one (3.84 %) hemangioma was found to be in the
central part of the vertebral body (Figure-3).

80

Percentage (%)
e
[—]

Central

Anterior Posterior

Localization

Figure-3. Localizations of the hemangiomas in vertebral
body. Result was showed as percentage. A: Anterior part, C:
Central part and P: posterior part of vertebra in sagittal plane.
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Volumes of VHs:

The mean volumes of VHs were 0.780 + 0.165,
1.018 + 0.210, 0.527 + 0.079, 2.282 + 1.333, 3.417
+ 1.598, 0910 = 0.070 cm?® for T12-L5 levels,
respectively. Total mean volume of VHs was found
1484 + 0.393 (minimum 0.350, maximum 8.780
cm3) (Table-1).

Table-1. The mean volumes of vertebral hemangiomas in T12-L5
vertebras. Data were shown mean + SEM.

Level Number Volum'e of Minimum | Maximum
of case | hemangiomas | volume volume
T12 6 0.780 £ 0.165 0.430 1.440
L1 6 1.018+0.210 0.350 1.500
L2 3 0.527 £0.079 0.370 0.620
L3 6 2.282+1.333 0.430 8.780
L4 3 3417 £1.598 0.900 6.380
L5 2 0.910 £ 0.070 0.840 0.980

Correlations:

There were no statistically significant correlations
between VH volumes and BMI, and VH volumes and
age in the correlation test.

DISCUSSION:

MRI can be used for diagnosis of VHs and
evaluation of the compression of spinal cord and
nerve root and tumor aggressiveness. VHs with a
fatty stroma (hyper-intense on T1-weighted images)
are generally indolent, whereas hypervascular
lesions (hypo- or isointense on T1- weighted images,
extensive flow void areas) have a higher risk for
causing pain or spinal cord compression (6,8,). Thus,
it can be hypothesized that hypervascular VHs are
more frequently symptomatic. We performed our
measurement using spinal MRI in this study.

From an epidemiological perspective, patients
with symptomatic VHs tend to be younger and
female, and their lesions are more likely to be found
in the thoracic spine and in the posterior part of
vertebrae (6,8,15). Pregnancy is one of the factors that
increase the development of VHs and neurological
symptoms in previously quiescent VHs. It has been
hypothesized that the increase in intraabdominal
pressure caused by the growing fetus augments
blood flow to the vertebral venous plexus and that
increased estrogen levels may enhance endothelial
growth in hemangiomas (10,20,24). The incidence
of VHs is common and has been differently reported
from 10 to 27 % based on autopsy series, plain X-rays
and MRI reviews (3,6,12,19).

Barzin and Maleki found that the incidence of
VHs was 26.9 %, more common in females (30 %)
than males (23 %), in older age group and in lumbar
spine (3). Most hemangiomas (65 %) were less than
10 mm in diameter and multiple hemangiomas were
seen in 33 % of cases. In our study, we detected
VHs in 16 % of the patients who were referred to
the clinic because of low back pain. Majority of
these patients were females (22 female, 2 male).
VHs were more frequently observed in T12, L1 and
L3 vertebrae, and were encountered mostly in
posterior part of the vertebral body. Although, these
rates can be criticized because of the small number
of cases, our study is consistent with the literature.
But, we have not found any statistically significant
correlation between BMI and VH volumes, and age
and VH volumes, respectively. We were not able to
perform any correlation test between VH volumes
and gender and clinical symptoms, because of lower
number VHs incidence in men and retrospective
study.

VHs are mostly asymptomatic (almost 99 %) and
the symptomatic ones may have only pain (54%)
or may be associated with variable neurological
symptoms (45 %) (8,12). Compression of the spinal
nerve, deterioration of the bone’s trabecular
structures and releasing of cytokine like factors may
be main causes of pain due to VHs. The signs and
symptoms of lumbar VHs may mimic herniated discs.
Lesions in lumbar region can cause cauda equina
syndrome and compression of the medullary conus
(1,18). Since our study was retrospective in design,
involving MR images ordered for evaluating low
back pain and some of the patients also had disc
degeneration. Therefore, the association of pain with
degeneration, muscle spasm or VHs could not be
evaluated.

In fact, VHs are slowly growing benign
hamartomas, which, in bones, are most commonly
found in the calvarium and the spinal column.
Within the spinal column, the thoracic vertebrae
are most frequently involved in the literatures (23).
In our opinion, the reason for this may be that the
number of thoracic vertebrae is greater than that of
other vertebral groups.

Laredo et al. observed that VHs were located in
L2, T8, T9, in order of descending frequency (11).
The frequency of VH in L1, L3 and T6 was the same
but less than frequency of T9. The vertebral column
receives their arterial supply from derivatives of
dorsal branches of the intersegmental somatic
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arteries. Lower thoracic and upper lumbar vertebrae
have more blood supply than the other vertebrae.
Artery of Adamkiewicz (a. radicularis magna, the
great radiculomedullary artery), which is the major
artery in this region, originates in the levels between
T8 and L3 in the 90 % of the cases (7). In large study
series, it was shown that artery of Adamkiewicz
originated from aorta in T5-T8, T9-T12 and L1-L2
vertebral levels in the 15 %, 75 % and 10 % of the
cases, respectively (21).

In our study, VHs were more frequently observed
inT12, L1 and L3 vertebrae. Our findings were partly
consistent 196 with the literature mentioned above.
In the thorax and abdomen, the main trunk of the
posterior intercostal or lumbar arteries passes around
the vertebral body, giving off primary periosteal and
equatorial branches to the vertebral body, and then
a major dorsal branch, on the each side. The dorsal
branch gives off a spinal branch which enters the
intervertebral foramen. The postcentral branches,
which derives from spinal branch and are the main
nutrient arteries to the vertebral bodies (2). In our
study, VHs were encountered mostly in posterior
part (69.23 %) of the vertebral body.

Arteries enter the vertebral bodies through the
posterior part. Thus, there is a rich blood supply
in posterior part of the vertebra and this may be a
reason for the increased frequency of VHs in the
posterior compartment. Also, we think that posterior
localization of the VHs may be problems resulting
from posterior compression.

Plain radiographic findings are characteristic,
consisting of either parallel linear streaks (corduroy
cloth or jail bar) in a vertebral body of overall
decreased density, or a honeycomb pattern.
On transverse CT scans a polka-dot pattern is
demonstrated because the vertical trabeculas are
imaged in cross section (17). Volumes of VHs may
be important in differentiating the mimicking
tumors. Therefore, more studies about volumetric
comparisons of VHs and other vertebral lesions are
needed.

Although there were studies on diameter
measurements of VHs in the literature, we did not
encounter any volumetric study. Therefore we think
that our study is the first one in this regard. In our
study, total mean volume of VHs was found to be
1.484 + 0.393 mm?. Volumes of L3 and L4 VHs were
relatively higher.

The current study can be criticized from several
points. Firstly, statistical evaluation could not be
performed properly due to the small number of
cases. Secondly, since it was a retrospective study
and the studied MR images were obtained from the
clinic and belonged to the patients with back pain,
the clinical correlations could not be established.
After all, we think that our study may form a basis
for the following studies. However, further studies
in which there are more cases and detailed clinical
information are necessary for better understanding
of the VHs.
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LUMBAR DISCECTOMY WITH EPIDURAL FAT GRAFT
AND ITS EFFECT ON CLINICAL OUTCOME AND SCAR
FORMATION: A CASE CONTROL STUDY ON 104 PATIENTS

LOMBER DISKEKTOMIDE, EPIDURAL YAG GREFTININ KLINIK SONUCLAR VE SKAR
OLUSUMU UZERINDEKI ETKISI: 104 HASTALIK BIR VAKA KONTROL CALISMASI

Albrecht WASCHKE', Ersin HACIYAKUPOGLU?, Akin GOKCEDAGS3, Jan WALTER',
Martina KLINNER®, Sebastian FINDEKLEE', Pedro DUNISCH', Rupert REICHART',
Christian EWALD', Rolf KALFF'

SUMMARY

Background: Postoperative scar formation appears regularly
after lumbar disc operation and is seen as one possible reason
for prolonged complaints after surgery. Therefore several
materials have been developed to decrease scarring in the
spinal canal without having proven a significant clinical effect.

Material and methods: This retrospective analysis is
designed as a case control study examining the clinical
outcome measured with the Oswestry Disability Score of 54
patients who gained a microdiscectomy with epidural fat
graft compared with 52 persons who have been operated by
sole microdiscectomy with a minimum follow-up of 1 year.
For the radiologic evaluation the preoperative and 1 year
postoperative MRI were assessed by a radiologist who was
blinded concerning patient’s membership to either treatment
group.

Results: Whereas the requirement of postoperative basis
analgesia was significant lower in the fat graft group the
analysis did not show any significant differences between both
groups with regard to clinical outcome and scar formation on
MRI one year after surgery. The fat graft was detectable in 65.8
% patients on the 1-year-postoperative MRI.

Conclusion: The study confirms the already known results
that fat grafts as well as other synthetic materials do not
significantly affect the clinical outcome after lumbar disc
surgery even though there is a tendency to reduced scar
formation on MRI images one year after surgery.

Key words: Fat graft, lumbar disc surgery, scar formation

Level of evidence: Retrospective clinical study, Level llI

OZET

Ameliyat sonrasi skar olusumu lomber disk ameliyatlari
sonrasi siklikla gortinir ve ameliyat sonrasi uzun sureli
sikayetler icin olasi bir nedenidir. Bu nedenle énemli bir klinik
etkisi kanitlanmis olmasa da spimal kanalda skar olusumunu
azaltmak icin cesitli yontemler gelistirilmistir.

Gereg ve yontem: Bu calismada retrospektif olarak tek mesafe
mikrodikektomiyi takiben epidural yag grefti uygulanan 54
hasta ile fat greft uygulanmayan 52 hasta 1 yillik takip, MR
gorintlileme ve Oswestry maluliyet skoru ile karsilastiriimistir.
Radyolojik degerlendirme icin ameliyat 6ncesi ve postoperatif
1 yil sonrasi sonrasi MR lari bir radyolog tarafindan
degerlendirilmistir.

Sonugclar: Postoperatif olarak analjezi gereksinimi yag grefti
grubunda anlamli derecede duisiik iken, MR goriintiilemedeki
skar olusumunda her iki grup arasinda anlamli bir farklilik
gosterilememistir. Yag grefti 1 yillik postoperatif MR'larin %
65.8 inde tespit edilmistir.

Sonug: Bu calismanin verilerine gore epidural yag grefti ve
diger sentetik materyaller klinik sonuclarda anlaml bir etki
yaratmadigi ileri strllmustur

Anahtar Sozciikler: Yag grefti, epidural skar, disk cerrahisi

Kanit Diizeyi: Retrospektif klinik calisma, Duzey Il
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3 Kanuni Sultan Siileyman Egitim ve Arastirma Hospital, Department of Neurosurgery, Istanbul.
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INTRODUCTION:

Epidural scar formation appears regularly after
lumbar disc surgery and postoperative scarring
seems to be one causative factor for unsuccessful
lumbar disc surgery. Whereas nearly 80 % of lumbar
microdiscectomies bring good or very good results,
there is a constant number of approximately 16 % of
patients having persistent low back pain ending up
in a “failed back surgery syndrome”.

Several authors regard scar formation in
the peridural space as one possible reason for
postdiscectomy syndrome (15,26,28). The three most
important pathomechanisms of scar formation are
destruction of the epidural lipid tissue, formation
of epidural haematoma and a penetration of
autochthon back muscles into the defect (12). In
this context there has been developed variety of
materials to reduce scarring in the spinal canal
(3,18,23,27,31). Fat grafts brought into the epidural
space had best effects on reducing scarring after
lumbar surgery (20- 22). Langenskiold and Kiviluoto
were first describers of autologous implantation of
subcutaneous fat grafts after discectomies at the
lumbar spinein clinical practice in 1976. Fat as a place
keeper in the epidural space is expected to reduce
fibroblast migration, peridural scarring, compression
of nerve roots and postoperative pain which should
result in a better clinical outcome. However, the
reported results are not consistent (8,11,16,30) and
currently there is no study with favourable influence
on both scar formation and clinical outcome after
single 45 use of an epidural fat graft after lumbar
discectomy.

The intention of our study was to examine
retrospectively the morphologic changes in the
spinal canal and the clinical course after conventional
nucleotomy or nucleotomy with epidural fat graft.

MATERIALS AND METHODS:

This study is a retrospective analysis of 106
patients operated the first time for a lumbar disc
herniation by microdiscectomy with or without fat
graft designed as a matched case control study.

The case group consists of 54 patients who were
operated with epidural fat graft in a period between
2002 and 2009 by the senior author (R.K.). The control
group includes 52 matched patients who gained a
conventional lumbar discectomy from 2008 to 2009.

To analyse the clinical outcome the Oswestry
Low Back Pain Disability Index (ODI) was used (4).
For further evaluation gender, age at the operation,
body mass index (BMI), duration of preoperative
complaints in weeks, duration of hospital stay in
days, kind and volume of rehabilitation, amount of
remedy and postoperative aid, use of postoperative
analgesia, number of complications and wound
infections and time to re-entry into employment
were evaluated.

For radiological evaluation preoperative magnet
resonance imaging (MRI) of the lumbar spine as
well as magnetic resonance images 12 months
postoperatively both with and without contrast
enhancement were studied. The assessment of
postoperative intraspinal scarring was accomplished
according to the grading system of Glickstein (6)
(Table-1).

Table-1. Grading of intraspinal scar according to Glickstein

Grade 0 No scar

Grade 1 < 25% of the thecal sac filled with scar
Grade 2 25-50% of the thecal sac filled with scar
Grade 3 > 50% of the thecal sac filled with scar

Table-2. Distribution of group characteristics

Case group Control group _val
(fat graft) (without fat graft) p-value
Male 29 (53.7 %) 30(57.7 %)
Gender 0.7
Female 25 (46.3 %) 22 (42.3 %)
Mean age (years) £ SD 457 +5.1 50.3+6.8 0.12
Body mass index (kg/m?) 2544 +£46 26.3+5.1 0.29
Duration of complaints before surgery
13.9+8.2 6.6+5.9 0.26
(weeks) + SD
L2/3 2 (3.7 %) 3(5.8%)
Level of disc L3/4 3(5.6 %) 9(17.3 %) 0.6
herniation L4/5 22 (40.7 %) 14 (26.9 %) ’
L5/51 27 (50 %) 25 (48.1 %)
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Furthermore the detectability of the fat graft was
investigated. The evaluation of MR images was done
by an experienced radiologist who was blinded
concerning group affiliation.

Statistics:

For statistical analysis the Exact Fisher-Test (Chi-
square-test after Pearson for little case numbers:
exact significance two-pages) was utilized (13). The
Mann-Whitney-U-Test was used for analysis of metric
variables with a significance level set at p< 0.05 (25).

RESULTS:

The characteristics of each group regarding
gender, age, body mass index, duration of complaints
before surgery and level of disc herniation are shown
in Table-2. In terms of duration of hospital stay, kind
and volume of rehabilitation and postoperative aid,
as well as number of complications and wound
infections the groups differed not significantly.
Administering of basic analgesia postoperatively
was necessary for 36 patients (66.7%) in the fat graft
group and for 45 patients (86.5 %) in the control
group (Figure-1).

100% -

80% -

60%

Oyes

40%
20%

0%

fat graft control

Figure-1. Basic analgesia was necessary postoperatively?

This difference was proven to be statistically
significant in the Fisher’s Exact Test (p = 0.022). The
mean value of the Oswestry Low Back Pain Disability
Index one year after surgery was 3.31 in the fat graft
group and 4.67 in the control group (Figure-2). The
distinction of 1.36 between the groups which favours
the fat graft group missed significance (p=0.132) in
the Mann-Whitney-U-Test.

In the fat graft group 51 people (94.44 %) could
re-enter into their occupation one year after surgery,
for 2 persons (3.7 %) it was unclear and 1 person
(1.85 %) could not work in the original occupation
again. In the control group for 44 patients (84.62 %)

20

ODl score

T T

control fat graft

Figure-2. Box plots showing distribution of ODI-values for control
group (median = 3; min = 0; max = 18) and fat graft group (median
=2; min=0; max = 13)

the re-entry into the occupation was possible, for
6 (11.54 %) it was unclear and 2 patients (3.85 %)
could not work in their initial occupation again after
lumbar disc surgery (Figure-3).

207

ODl score

T T

control fat graft

Figure-3. Re-entry into employment one year after surgery for
both groups

This group difference had no significance in the
Fisher's Exact Test (p=0.120). The general outcome
assessment with proof of a non-significant difference
between both groups is demonstrated in Table-3.

Table-3. General outcome assessment

Case grou Control grou
Outcome (fat ggraft)p (without fgt gre?ft) p-value
excellent 23 (42.6 %) 15 (28.9 %)
satisfactory 15(27.8 %) 15 (28.9 %)
acceptable 8(14.8 %) 11(21.2 %) 0.48
unchanged 8(14.8 %) 11(21.2 %)
aggravated - -
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The evaluation of MR images was done by an
external radiologist who was blinded concerning
group affiliation. There was no patient with degree
0 scar formationneither in the fat graft group nor
in the control group. 44.7 % (17 patients) in the fat
graft group versus 37.5 % (18 patients) in the control
group had a degree 1 scar formation, 52.6 % (20
patients) with fat graft and 56.3 % (27 patients) after
conventional nucleotomy showed a degree 2 scar
formation and 2.6 % (1 patient) in the fat graft group
and 6.3 % (3 patients) in the control group had a
severe scar formation degree 3 (Figure-4).

100%

D grade 3 scarring
B grade 2 scarring
Dgrade 1 scarring

control

fat graft

Figure-4. Distribution of scar formation in both groups,

Nevertheless, the differences between the groups
were not significant (p=0.658). The fat graft could be
detected by the radiologist in only 65.8 % of patients
in the fat graft group on postoperative MR images.

DISCUSSION:

The group characteristics did not differ
significantly so a good comparability between both
groups is given. In terms of clinical outcome no
significant distinction between fat graft and control
group could be evaluated which is consistent with
results already published in the literature showing
that fat grafts (1,7-8,16) as well as other synthetic
materials (9,14,24) have no relevant influence
on clinical course after lumbar disc surgery. The
Oswestry Low Back Pain Disability Index as a robust
and widely accepted tool showed a slight tendency
towards the fat graft group, nevertheless statistic
significance is missing. The same applies to the
general outcome assessment, which confirms the
trend of other studies (5,17,19).

This study explicitly concentrated not only on
outcome scores like ODI but also on analysis of
more soft evaluation criteria such like duration of
hospital stay, kind and volume of rehabilitation and
postoperative aid as well as number of re-entries
into employment, but also with regard to these

criteria a statistically significant difference could not
be demonstrated. Besides, the high re-entry rate into
occupation in both groups can be interpreted as a
sign for satisfying surgical results.

Merely the consumption of postoperative basis
analgesics was significantly lower in the fat graft
group compared with the control group. Additionally,
the results show no significant difference between
fat graft group and control group with regard to
postoperative scar formation in the spinal canal
on contrast enhanced MR images 12 months after
surgery. This is a contradiction to previous studies in
dogs showing a reduction of scarring with the help
of a fat graft (20, 22) although there are contrary
reports published (16).

In 1994 Pospiech et al. provided evidence that
epidural fat transfer can reduce scarring in the epidural
space in nearly 70 % of cases in an experimental study
on 30 beagle dogs. Quist et al. found a significant
reduction of fibrous tissue by treatment with fat
after laminectomy at the lumbar spine in 1998.
Nevertheless, this experimentally proven reduction of
scarring couldn’t be demonstrated to have a significant
influence on clinical outcome in several studies (1,7-8).
On the other side, the results of our study make clear
that a proof of fat grafts in the postoperative MRI is
possible 12 months after surgery. In nearly two thirds
of the cases (65.8 %) the fat tissue could be detected in
MRI by the radiologist who was blinded concerning the
operation method and the patient’s group affiliation.
This fact supplies strong evidence that autologous
fat grafts can survive vitally and can be detected
in the epidural space over a period of months and
years after surgery and underlines previous studies’
findings about the survival of transplanted fat (10,29-
30). The fact that our study is a retrospective analysis
what makes it weaker in comparison to prospective
randomised trials is partially compensated by
establishing a matched control group. It underlines
the results of previousstudies that there is only limited
clinical use for autologous fat transplantation in the
context of lumbar disc surgery.

CONCLUSION:

We conclude that there is no reason for
preferring an autologous implant of subcutaneous
fat grafts within the bounds of a disc prolapse at
the lumbar spine in comparison with a conventional
nucleotomy.
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DO MODIC CHANGES HAVE PREDICTIVE VALUE FOR
RECURRENCE OF LUMBAR DISC HERNIATION?

MODIC DEGISIKLIKLERI BEL FITIGINDA NUKS ACISINDAN ONGORUSEL DEGER TASIR MI?

Uygur ER', Ersin OZEREN?, Mehmet Orcun AKKURT?, Pinar OZISIK!

SUMMARY

Objective: The aim of this study is to investigate Modic
changes on MRI for the likelihood of recurrence of herniation
in the lumbar discs.

Patients and Methods: Twenty six consecutive patients with
recurrent lumbar disc herniation were included in the study.
In this period 1427 patients were operated on for lumbar disc
hernia.

Results: Modic changes at the relevant vertebral level were
detected in 20 patients (76,9 %) who were between 30 and
68 years old. The rate of detection of Modic change in 1401
patients who had no recurrence in the two-year follow-up
period was only 13,8 %. Recurrence of lumbar disc hernia
was seen postoperatively between 6 and 12 months for four
patients, between 12 and 18 months for 17, and between 18
and 24 months for five.

Conclusion: Modic changes in the MRI of patients with lumber
disc herniations increase the rate of recurrence and shorten
the time of recurrence. Prospectively designed studies with a
wide population are needed.

Key words: Lumbar disc herniation, Modic change, MRI,
Recurrent lumbar disc herniation

Level of evidence: Prospective (Case-control) study, Level llI

OZET

Amag: Bu calismanin amaci MRG' de tanimlanan Modic
lezyonlarinin  niks acisindan 6nemi olup olmadiginin
arastiriimasidir.

Hastalar ve Yontem: Calisma grubuna pesi sira gelen 26 niiks
bel fitigi hastasi alindi. Calisma suresi icinde 1427 bel fitigi
hastasi ameliyat edildi.

Sonuglar: Yaslari 30 ile 68 yas arasinda degisen hastalarin
20'sinde (% 76,9) ilgili disk mesafesinde Modic degisikligi
saptandi. ki yillik izlem siiresi icinde niiksii gériilmeyen 1401
hastada ise Modic degisiklik saptanma orani sadece % 13,8 idi.
Hastalarin 4'G 6-12 ay arasinda, 17'si 12-18 ay arasinda, 5'i ise
18-24 ay arasinda niiks ile geldiler.

Son cikarim: Bel fitigi nedeni ile cerrahi yapilan hastalarda
MRG'de Modic degisiklikleri olmasi niiks olasiligini artirmakta,
niks zamanini kisaltmaktadir. Bu konuda genis hasta
topluluklari ile yapilacak prospektif calismalara ihtiyag vardir.

Anahtar kelimeler: Bel fitigi, Modic degisikligi, MRG, niiks bel
fiigi

Kanit Diizeyi: Prospektif klinik calisma, Diizey |1l

" Koru Hastanesi Beyin ve Sinir Cerrahisi Klinigi
2 Koru Hastanesi, Ortopedi ve Tr loji Klinigi Ank
3 Aksaray Devlet Hastanesi Beyin ve Sinir Cerrahisi Klinigi, Aksaray 275




Uygur ER, Ersin OZEREN, Mehmet Orcun AKKURT, Pinar OZISIK

INTRODUCTION:

The life time prevalence of low back pain (LBP)
is high as approximately 80 % in all communities
(8,23). Some LBPs encountered at this rate result
from lumbar disc herniations (LDH), and surgery is
a frequent treatment method whose indications are
well established. Aninadequate outcome after lumbar
disc surgery of 5-20 % was reported in the literature
(6,17). Recurrence of herniation is 3-19 %, and this
is the most important indicator of an inadequate
surgical outcome (4-5,7). Magnetic resonance
imaging (MRI) is the gold standard for diagnosis
of LDH (14). MRI not only shows degenerated and
herniated disc material, but also demonstrates other
lesions. The most prominent lesions in MRI that were
thought to be associated with intervertebral discs
(IVD) and LDH are subchondral signal abnormalities
called Modic change (MC) that have been detected in
the vertebral corpus (Figures-1,2) (13). The aim of this
study is to investigate whether or not MCs in spinal
MRIs are a factor in recurrence of LDH.

a .

Figure-2. A hyperintense lesion in both T1-W (a) and T2-W (b)
sequences in endplates of the L5 and S1 vertebrae shows Modic type

Il change.

Figure-1. A hypointense lesion in endplates of the L4 and L5
vertebrae in T1-W sagittal MRI (a), and the same lesion were seen
hyperintensely in T2-W sequence (b) points Modic type | change.

PATIENTS AND METHODS:

Twenty six consecutive patients with recurrent
LDH in accordance with the including criteria were
included in the study. In this period of study, 1427
patients with LDH that meet the including criteria
were operated on by standard microdiscectomy. All
of the 26 patients included were admitted to the
hospital with LBP, and LDH detected in the previous
intervertebral level and side by MRI in the two-year
follow-up period. Reoperation was decided upon
after neurological examination in the surgical council.

Including criteria:

1- Men or women patients with LDH aged
between 25 and 70 years.

2- Patients who appeal for LBP with radicular sign
in their neurological examination.

3- Patients with single level and one side LDH at
the L4-5 or L5-S1 intervertebral level detected by MRI.

4- Patients who were diagnosed recurrent LDH
at the same level and side with previous LDH by MRI
in the 2-year follow-up period and for whom the
surgical council decided reoperation.

Excluding criteria:

1- Patients with LDHs at more than one level or
who have bilateral symptoms and/or LDHs.

2- Patients with lumbar listezis and/or stenosis,
even when these lesions were not found at the same
intervertebral level of LDH.

3- Patients who had previous lumbar surgery.

4-Patients with diabetes mellitus, obstructive lung
disease, hypertension, osteoporosis and malignity.

5- Patients who had an operation without
standard microdiscectomy.

6- Patients who had not had any operation in the
hospitals of the contributing authors, but who were
admitted to these hospitals for recurrent LDHs.

7- Patients admitted to the hospital with LBP
after a first operation who were found to have LDH
at another intervertebral level, and patients with a
new lesion in their MRIs that had not been detected
previously.

8- Patients with any kind of spine deformity.

In total 26 patients (12 male and 14 female)
who met the above criteria were included in the
study. The neurological examination of patients was
recorded. Lateral and posteroanterior direct upright
roentgenograms of patients were performed as
femoral heads were seen. MRIs were performed.
Modic type | and Il lesions were recorded.
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RESULTS:

Ages of the patients were between 30 and 68
years with a mean of 47.7 years. LDH was detected
at the L5-S1 intervertebral level in eight of the
patients, and L4-5 level in t18 of the patients. A
right dominance (Right/Left=8/4) was seen in male
patients, but a reverse state was detected in female
patients (R/L=5/9). MC was detected at the relevant
intervertebral level in 20 of patients (76,9 %). MC was
66,7 % (eight patients) in male patients and 85,7 % (12
patients) in female patients (Table I). The rate of MC
in 1401 patients without recurrence LDH in the two-
year follow-up period was only 13,8 % (193 patients).
MC type | was 30,0 % (six patients), type Il was 70,0
% (14 patients) in patients with recurrent LDH. MC
type | was 22,3 % (43 patients), type Il was 77,7 % (150
patients) in patients without recurrent LDH (Table II).
Recurrence of LDH was seen in six patients between
6 and 12 months, in 17 patients between 12 and
18 months and in five patients between 18 and 24

months.
Table-1. Gender, side and intervertebral level of

recurrent lumbar disc herniations.

MALE (n=12) | FEMALE (n=14) N=26
LEVEL | RIGHT LEFT T RIGHT | LEFT T
L4-5 6 2 8 3 7 10 18
L5-S1 2 2 4 2 2 4 8
T 8 4 12 5 9 14 26
Table-2. Modic changes in patients with
or without recurrences.
Modic changes |
Recurrence | Type | Type T None T
| Il
R+ (n=26) 6 14 20 6 26
R- (n=1401) 43 150 193 | 1208 | 1401
T (n=1427) 49 164 213 1214 | 1427

DISCUSSION:

MCs were first defined in 1987 (19), and classified
as Modic after 1 year (15). Etiopathogenesis and
their role in developing degeneration of IVDs are
not clear to date (12), but asymptomatic patients are
rarely encountered (24). Whilst some studies in the
literature found a correlation between MC, especially
type |, and developing degeneration of IVDs (12, 18),
other studies have claimed that MCs were irrelevant
to IVD degeneration and LDH (11). However, a
majority of studies on this topic suggest that there
is a correlation between LBP and MCs (2,10,22). In
2011 Borg B. at al. demonstrated that MCs, especially
type |, are associated with three different structural
pathologies: pedicle fractures, facet fractures and
facet degenerations (2).

Prevalence of type | MC is given as between 1,7 %
and 59 %in various studies (2,10,11,16).MCtypeland
Il were detected in 14,9 % of patients in this present
series of patients. This rate was 76,9 % in patients with
recurrent LDH and only 13,8 % in patients without
recurrent LDH. This striking difference implies that
MC not only causes disc degeneration or accelerates
existing degeneration, but also leads to developing
recurrent LDHs.

Although etiopathogenesis of MCs and their
role in developing degeneration of IVDs are not
clear, there are two main theories concerning the
development of these lesions (9, 25). The mechanical
theory claims that MCs develops under improper
axial loading (1). Improper axial loading evokes
microfractures in the vertebral endplates, and this
eventuates with inflammation of bone marrow (19).
The infectious theory points to a bacterial infection
that spreads from the relevant IVD to the endplates
(3,20). As seen in this present study, MC may play
a role in the recurrence mechanism. This finding
seems to support the mechanical theory, because
continuing improper axial loading after operation
may trigger mechanical deterioration with the
second herniation at the same intervertebral level.
A correlation between segmental hypermobility and
MC (21) can explain why the patients who have MCin
the first MRIs recur more than others.

It can be seen that MC in the first MRI correlates
with recurrence in the present study. At the same
time MC may give a rough indication of recurrence
time. Recurrent LDHs were seen between 12 and
18 months in 17 patients (65,4 %). Although there
is no study of recurrence time in the literature for
comparison, in the present study the fact that four
of five patients with recurrence between 18 and 24
months have no MC in their MRIs may be significant.
With reference to this finding, it can be claimed that
MC may shorten recurrence time as the probability of
recurrence increases.

The most important limitation of this study is
its retrospective design. Prospectively designed
studies with large patient populations are needed.
A less important potential limitation of this study is
that LDHs were not classified radiologically. It may
be claimed that different types of LDHs are likely to
have a different recurrence rate (6). This claim must
be considered in future studies.

Patients with MCs in MRI have a greater likelihood
of recurrence. Besides, these lesions may give a rough
indication of recurrence time. Prospectively designed
studies with large patient populations are needed to
reach stronger conclusions as to whether or not to
add a stabilization procedure to operations.
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MiKROSKOPIK LOMBER DiSKEKTOMi SONUCLARI

THE RESULTS OF THE LUMBAR MICROSCOPIC DISCECTOMY

Mehmet AYDOGAN', M. Nuri ERDEM?, Halil BURC?,
Girsel SAKA*, ismail OLTULUS, Mehmet TEZER®

OZET

Lomber diskektomi en sik yapilan spinal cerrahi ameliyatidir,
uzun doénem sonuglari iyidir ve yiiksek hasta memnuniyeti ile
birliktedir. Bu calismada, Ortopedi ve Travmatoloji klinigimizde
mikrodiskektomi  yontemiyle opere edilen hastalarin
sonuglarini tartismayl amagcladik. 2010-2012 yillari arasinda
diskektomi yontemi ile tedavi edilen 38 hasta ¢alismaya dahil
edildi. Tim hastalar standart mikroskopik diskektomi teknigine
uygun olarak tek bir cerrah tarafindan ameliyat edildi.

Sonuglarimiz kabul edilen cerrahi endikasyonlar dahilinde
standart lomber mikrodiskektominin konservatif tedaviye
direncli radikiler bacak agrisi tedavisinde efektif bir metod
oldugunu desteklemektedir. Bel ve bacak agrisi olan ve
radyolojik olarak lomber disk hernisi bulgulari tespit edilen
hastalar konservatif ve cerrahi tedavinin tim yontemleri
ile ortopedi kliniklerinde spinal cerrahlar tarafindan tedavi
edilmektedir.

Anahtar Kelimeler: Lomber disk herniasyonu,
mikrodiskektomi, cerrahi tedavi

Kanit Duizeyi: Retrospektif klinik calisma, Diizey Il

SUMMARY

Lumbar discectomy is the most common spinal surgical
procedure and long-term outcomes of the procedure are
favorable, with high patient satisfaction. This article presents
the outcome of patients treated by lumbar microdiscectomy
in our orthopaedic and traumatology department. Clinical
records were obtained for 38 patients who underwent
discectomy for LDH between 2010 and 2012. Surgery was
performed by one surgeon using standardized techniques
of standard microdiscectomy. Our findings reinforce the
accepted surgical indications for lumbar microdiscectomy
as effective treatment for radicular leg pain recalcitrant to
nonoperative management. Patients who have back and low
back pain with the significant radiological signs of lumbar
disc herniation can be treated with all treatment modalities
of conservative and surgical treratment by spinal surgeons in
orthopaedic departments.

Key words: Lumbar disc herniation, microdiscectomy, surgical
treatment

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

Bel agrisi insanlarin hekime basvurma nedenleri
arasinda soguk alginligindan sonra en sik ikinci
nedendir ve bu hastalarin biytk cogunlugunu disk
patolojileri olusturmaktadir (3,8). Lomber diskektomi
en sik yapilan spinal cerrahi ameliyati olup uzun
dénem sonuglari iyidir ve yiiksek hasta memnuniyeti
ile birliktedir (1,5,15,20). Her ne kadar perkitan
nikleotomi ve mikroendoskopik diskektomi gibi
minimal invazif yaklasimlar son yillarda giderek
artan oranlarda yapilmaya baslanmigsa da standart
diskektomi hala pek cok cerrah tarafindan tercih
edilmekte ve tatminkar uzun dénem sonuglari ile
ilgili cahismalar yayinlanmaktadir (4,6,9,12-13,16-17).

Ortopedi ve Travmatoloji  polikliniklerine
basvuru sebepleri arasinda da bel agrisi en onde
gelen nedenlerdendir ve bu hastalarin biyik bir
bolimiind lomber disk patolojileri olusturmaktadir.
Ancak, lomber disk hernisi (LDH) tanisi alan ve
cerrahi tedavi gerektiren hastalarin tedavileri
norosirurji  kliniklerince Ustlenilmektedir. Biz bu
calismamizda ortopedi ve travmatoloji klinigimize
bel agrisi sikayeti ile basvurup LDH tanisi alan ve
mikrodiskektomi yontemiyle opere edilen hastalarin
sonuclarini tartismayi amacladik.

MATERYAL VE METOD:

2010-2012 yillan arasinda standart mikroskobik
diskektomi yontemi ile tedavi edilen 38 hasta
calismaya dahil edildi. U¢ aylik konservatif tedaviye
cevap alinamayan siddetli bel ve/veya bacak agrisi,
pozitif kok germe bulgular (diz bacak kaldirmada
30 ile 70 derece arasinda agr veya pozitif femoral
germe testi) veya eslik eden ndrolojik defisit
(asimetrik azalmis refleks, bir dermatomda artmis
hassasiyet, bir miyotomda kas glici kaybi) cerrahi
tedavi kriterleri olarak belirlendi. Tiim olgularda MRI
ile klinik semptomlarin seviyesi ve tarafiyla uyumlu
olacak sekilde disk herniasyonu teyit edildi (Sekil-1).

Sekil-1. Preoperatif aksiyel MRI gorintisu.

Birden fazla disk herniasyonu olan hastalarda ise tek
bir seviye semptomatik ise calismaya dahil edildi.
15 dereceden daha fazla yapisal skolyoz, segmental
instabilite (10 dereceden fazla agisal hareket veya 4
mm'den fazla translasyon), spondilolistezis, spinal
enfeksiyon veya tiimorler calisma kapsami disina
alindu.

Calisma grubu 23 erkek ve 15 kadin hastadan
olusmaktaydi. Ortalama yas 35.4 yil (18-56), ortalama
takip suresi 10.1 ay (6-24) idi. Ameliyat oncesi bel
ve bacak agrisi semptomlari ortalama siresi 6.8
ay (6 hafta-4 yil) idi. Bir hastada L3-L4, 20 hastada
L4-L5 ve 17 hastada L5-S1 seviyesinde disk hernisi
saptandi. Cerrahi sirasinda 22 hastada ekstriizyon
ve 16 hastada sekestrasyon saptandi. 24 hastada
konservatif tedaviye direncli radikller bacak agrisi,
14 hastada ise basvuru aninda norolojik defisit
mevcuttu. Norolojik defisiti olan hastalardan 2
tanesinde duislik ayak, 8 hastada degisik derecelerde
ayak basparmak ekstansiyon veya ayak Dbilegi
dorsifleksiyon gliclinde azalma, 4 hastada plantar
fleksiyon giiclinde azalma tespit edildi. Daha 6nce
baska bir merkezde lomber diskektomi yapilan
1 hasta ayni seviyede niks nedeni ile ameliyat
edildi. Hastalar preoperatif ve postoperatif 3. hafta,
6. hafta, 3.ay, 6.ay ve 1. yilda VAS (Visiaul Analog
Scale) ve ODI (Oswestry Disability Index)’ye (7) gore
degerlendirildi.

Tum hastalar standart mikroskopik diskektomi
teknigine uygun olarak tek bir cerrah tarafindan
ameliyat edildi. Mikroskop esliginde parsiyel lamina
rezeksiyonunu takiben kok ekarte edilerek fitiklasmis
disk eksizyonu yapildi (Sekil-2). Disk mesafesindeki
kalan nukleus mimkiin oldugu kadar korundu.

v +LPH

v

Sekil-2. Ayni hastanin postoperatif aksiyel MRI gorintus.

Hastanede ortalama kalis suresi 1.3 (0-2) gin
olarak bulundu. Postoperatif 1. glin tim hastalar
yuratulda. Hastalar ameliyat sonrasi 3 hafta siire ile
saga sola bikilme, burulma, yerden 10 kg ve daha
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fazla bir agirhg kaldirma ve yiksek efor isteyen
aktiviteler disinda gunlik aktivitelerde serbest
birakildi. Ayrica lomber germe ve kas uzatma
egzersizleri Ogretildi. 6 haftalik takibin sonunda
kisitlamalar kaldirildi ve hastalar tempolu ytriiyUs,
diz kosu, dirence karsi veya adirlikla egzersiz ve
diger aktiviteler konusunda cesaretlendirildi.

SONUCLAR:

Preoperatif ortalama VAS skoru 8,7 (7-9) iken
postoperatif 3.haftada ortalama 2,8 (2-4), 6. ayda ise
ortalama 1,7 (0-3) olarak bulundu (P<0.05). Hastalarin
% 86 (33 hasta)’sinda VAS skorunda 3 puandan daha
fazla artis kaydedildi. Preoperatif ortalama ODI
skoru 64,2 (48-70) iken postoperatif 3.haftada 22,4
(18-46), 6. ayda ortalama 18 (12-36) olarak bulundu
(P<0.05). Hastalarin % 89 (34 hasta)unda ODI
skorunda % 25'den daha fazla artis kaydedildi. Hasta
memnuniyeti ve skorlamalarin sonuclari arasinda
pozitif korelasyon saptandi.

Dusuk ayagi olan 2 hastadan 1'i postoperatif 2.
ayda tam olarak diizeldi, digeri ise postoperatif ayni
kaldi. Bagparmak ekstansiyonunda ve ayak bilegi
dorsifleksiyonunda degisik derecelerde norolojik
defisiti olan 8 hasta takipte tamamen iyilesti. Ayak
bilegi plantar fleksiyonda guicstizlik saptanan 4
hastada kas glici postoperatif ikinci ayda dizeldi.
Niks disk hernisi nedeni ile opere edilen 1 hastada
dura hasari olustu ve 3 ginlik yatak istirahatiyla
tamamen dizeldi. iki hastada agrn nedeni ile
postoperatif 2. ayda alinan MRI da epidural fibrozis
vardi ve bu hastalarda transforaminal steroid
enjeksiyonu sonrasi sikayetleri geriledi.

TARTISMA:

Cerrahi tedavi konservatif tedavi yontemlerinin
yetersiz kaldigi zaman glindeme gelir. Hastalarin
sadece % 10'u cerrahiye aday olurlar (10).
Diskektomi ameliyatini ilk olarak yapan Mixter ve
Barr diskektominin basar ve yetmezlik oraninin
yari yartya oldugunu bildirmislerdir (2). Takip eden
yillarda Caspar ve Yasargilin mikroskop kullanmaya
baslamasi ile daha az anatomik hasar verilerek

diskektomi yapilmaya baglanmis ve giderek daha
basarili sonuglar yayinlanmaya baslanmistir (2,19).
Standart mikrodiskektomi glinimiize kadar cerrahi
teknikte kicuk degisikliklerle altin standart olarak
disk hernisinin tedavisinde yerini korumustur. Son
yillarda mikroendoskopik diskektomi ile basarili
sonuclar yayinlanmasina ragmen yapilan kontrolli
calismalarda mikrodiskektomiye Gstunlaga
kanitlanamamistir (11).

Uc aydan fazla bacak agnsi olup konservatif
tedaviyeyanitalinamayan ve goriintiileme yontemleri
ile LDH oldugu teyit edilen olgularda cerrahi
tedavinin semptomlarin iyilesmesinde ve fonksiyonel
kapasitenin  geri  kazanilmasinda  konservatif
tedaviye oranla daha Ustin oldugu gosterilmistir
(18). Calismamizdaki VAS ve ODI skorlarinda
cerrahi sonrasi gorilen anlaml artis hastalardaki
postoperatif  iyilesme  oranlarnyla  korelasyon
goOstermektedir. Sonuglarimiz yapilan calismalarla
uyumlu olarak kabul edilen cerrahi endikasyonlar
dahilinde standart lomber mikrodiskektominin
radikiiler bacak agrisi tedavisinde efektif bir metod
oldugunu desteklemektedir (14).

Ulkemizde mikroskobik lomber diskektomi
ile ilgili yayinlanan calismalarin hemen tamami
norosirurji  kliniklerince basarili  bir sekilde cok
distk komplikasyon oranlari ile yuritilmekte olup,
ortopedi kdkenli omurga cerrahlari son yillarda artan
oranda mikroskobik diskektomiyi cerrahi pratiklerine
almaktadirlar. Biz bu ¢calismamizla ortopedi kliniginde
tedavi edilen ve mikroskobik diskektomi ihtiyaci
goOsteren hastalarin  sonuclarini tartistik. Yukarida
da tartisildigi gibi sonuglarimiz ve komplikasyon
oranlarimiz literatir ile paralellik g6stermektedir.

Sonu¢ olarak ortopedi polikliniklerine en sik
basvuru nedenlerinden biri olan LDH gerekli tecriibe
varliginda konservatif tedavi, minimal invazif
girisimler (transforaminal steroid enjeksiyonu) ve
mikrolomber diskektomi gibi tedavi yontemleri ile
ortopedi kliniklerince ek morbidite olusturmadan
tedavi edilmektedir.
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KARPAL TUNEL SENDROMU VE LOMBER DAR
KANAL BiRBIRi iLE iLiSKiLi HASTALIKLAR MIDIR?

CARPAL TUNNEL SYNDROME AND LOMBER SPINAL STENOSIS;
ARE THEY RELEATED DISEASES WITH EACH OTHER

Ender Ali OFLUOGLU', Omiir GUNALDI', Hakan KINA'

OZET

Gecmis bilgiler: Karpal tiinel sendromu ve lomber spinal
stenoz, genellikle ligament hipertrofisine bagli sinir basi
bulgulariyla seyreden hastaliklardir. Bazi klinik durumlarin,
bu hastaliklarin gortlme sikhgini artirdigi bilinmektedir. Bu
calismada, karpal tiinel sendromu ve lomber spinal stenoz
gorilen hastalarda beraber goriilme insidansinin ne oldugu
sorusuna cevap aranmistir.

Hastalar ve yontem: Calismada, hastanemizde son 3 yilda tani
almis 860 karpal tiinel sendromu hastast ile, 228 lomber spinal
stenoz hastasi incelenmistir.

Bulgular: Karpal tiinel sendromu tanisi alan 860 hastanin
sonuglarina gore hastalar hafif (305), orta (422) ve agir (133)
olarak derecelendirilmistir. Toplam 134 hastada (% 15) lomber
spinal stenozun eslik ettigi belirlenmistir. Hafif derecede karpal
tlinel sendromlu 305 hastanin 7'sinde (% 2), orta derece karpal
tinel sendromlu 422 hastanin 66'sinda (% 15), agir derece
karpal tiinel sendromlu 133 hastanin 61'inde (% 45) lomber
spinal stenoz saptanmistir. Lomber spinal stenoz tanisi alan
hastalardan ise hastalarin 40 (% 17)inda hafif, 18 (% 8)'inde
orta, 8 (% 4)inde agir derecede karpal tiinel sendromunun
eslik ettigi saptanmistir.

Sonug: Yapilan calismalar, karpal tlinel sendromu goriilme
insidansinin genel popitilasyonda % 3'lUn altinda, lomber
stenozinsidansininise % 8'in altinda oldugunu géstermektedir.
Lomber spinal stenoz ve karpal tlnel sendromunun
birlikte gorilmesine yonelik bir arastirmaya literatlirde
rastlanmamaktadir. Bu calismada, birlikte goriilme insidanslari,
normal popilasyonda gériilme insidanslarindan daha ytiksek
olup, karpal tiineldeki sikisma bulgular agirlastikca lomber
spinal stenoz gorilme sikliginin da arttigi saptanmistir. Sonug
olarak bu calismanin verileri, lomber spinal stenoz veya karpal
tiinel sendromunun varliginda bir digerinin de klinik tabloya
eslik edebilecegi, bu nedenle azimsanmayacak oranlarda
olan bu birlikteligin akildan cikartiimamasi gerektigi fikri ileri
surtlmustur.

Anahtar Sozciikler: Karpal tiinel sendromu, lomber dar kanal,
insidans

Kanit Diizeyi: Retrospektif klinik calisma, Duzey Il

SUMMARY

Although carpal tunnel syndrome and the lumbar spinal
stenosis are completely different clinical entities, there are
some reports of evidence that they both might be seen
together in some conditions. This retrospective study was
planned to research the correlation between the carpal tunnel
syndrome and the lumbar spinal stenosis in the same person.

Materials and methods: In our study, 860 patients with carpal
tunnel syndrome and 228 patients with lumbar spinal stenosis
in our clinic were evaluated in last three years.

Results: Patients with a diagnosis of carpal tunnel syndrome
patients were graded according to their reports as slightly,
medium and heavy. A total of 134 patients (15 %) of them
showed lumbar spinal stenosis at the same time. Seven of 305
patients with mild carpal tunnel syndrome also had lumbar
spinal stenosis (2 %). For 422 patients with moderate carpal
tunnel syndrome the present of lumbar spinal stenosis rate
was 66 (15 %). 133 patients with severe degree of carpal
tunnel syndrome in 61 (45 %) had a diagnosis of lumbar spinal
stenosis. In LSS group; 40 patients had mild (17 %), 18 (8 %)
had moderate, and 8 (4 %) had severe carpal tunnel syndrome.

Conclusion: According to the literature the incidence of
Carpal tunnel syndrome is less than 3 % whereas lower
than 8 % for LSS in the general population. In our study, the
presence of one of these diseases reveals that the incidence
of the other is increasing in the general population. Under
standard conditions in order to collect more reliable data on
the subject conducted prospective studies on larger patient
groups would be appropriate.

Key words: Carpal tunnel syndrome, lumbar spinal stenosis,
incidence

Level of evidence: Retrospective clinical study, Level IlI

' Bakirkéy Ruh Saghigi ve Sinir Hastaliklari Egitim ve Arastirma Hastanesi, istanbul.
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GiRiS: hastalarda, KTS olup olmadigina ve varsa derecesine
gore EMG sonuglar esas alinarak ayri ayr karsilasti-

K | Tinel Send KTS lomb inal
arpal Tunel Sendromu (KTS) ve lomber spina il (Sekil-1)

stenoz (LSS), etiyopatogenezinde c¢ogunlukla liga-
ment hipertrofisinin rol aldigi birbirinden farkh pa-
tolojilerdir. Yapilan calismalarda KTS'nin genel po- KTS derecesi
pllasyonda % 0,1-0,5, LSS ise % 1,7 ile % 8 arasinda
goruldagu bildirilmistir (5,8-9). KTS ve LSS'un etiyo-
patogenezinde bir ¢cok mekanizma ve hastalik ta-
nimlanmasina ragmen, yaptigimiz literatiir inceleme-

sinde KTS ve LSS arasinda bir iliski olup olmadigini e
gOsteren bir arastirmaya rastlamamistir. Bu calisma- W Hafif
mizda, her ikiside genellikle ligament hipertrofisi ile EOrta
seyreden KTS ve LSS arasinda bir iligski olup olmadig, Ay

KTS olan hastalarda LSS sikliginin, LSS olan hastalar-
da da KTS sikhiginin normal popiilasyona gore daha
yuksek oranda olup olmadigdi incelenmistir.

MATERYAL METOD:
. Sekil-1. LSS tanisi alan hastalarda EMG'ye gore KTS derecesi.
Calismamiza, Adana Cukurova Devlet Hastanesi’
nde son 3 yilda (2010 Ocak-2013 Ocak arasi) EMG ile Bu sonuclara gore LSS tanisi alan 228 hastadan

tanisi konmus, 1026 KTS hastasi ile, lomber bilgisa-  KTS bulgulari tarif eden 88 hastanin EMG'si incelendi.
yarl tomografi (LBT) veya lomber manyetik rezonans  pjger hastalarda KTS semptom ve bulgulari olmadi-
(LMR) ile tanisi konmus, lomber spinal kanal capi 10 gindan KTS yok kabul edildi. EMG'si incelenenlerden
mm altinda olan 228 LSS hastasi incelendi. Travmaya 15 (% 14)'si normal bulundu. 66 hastada (% 86) cesitli
sekonder gelisen KTS ve LSS olgulari calismaya alin- gerecelerde KTS saptandi. 228 hastadan toplamda

madi. KTS tanisi konulan hastalarda LSS semptomla-  g55inde (% 71) KTS saptanmadi. KTS saptanan has-
ri, LSS tanisi konulan hastalarda da KTS semptomlari talardan 40" (% 17) hafif, 18 (% 8) orta, 8 (% 4) agir
sorgulandi. KTS tanisi konulan 1026 hastadan 860

hastanin verilerine ulasilabildi. LSS semptomlari ola-

rak 6zellikle 100m’ye kadar olan kladikasyon sikayeti EMG sonucuna ulasilabilen 860 hastanin sonugla-
esas alindi. Toplamda 227 hasta LSS acisindan goriin- 11N gore hastalar hafif (305 - % 35), orta (422 - % 49)
tileme yéntemlerine gore karsilastinildi. LSS semp- Ve agir (133 - % 16) olmak tizere KTS derecesine gore
tomlari izlenmeyen hastalar normal kabul edildi. 3 gruba ayrildi. Bu sonuglara gore 860 hastadan KTS
LSS tanisi olup da (n=228) KTS semptomlari olan ve  derecesine bakilmaksizin 134tinde (% 15) LSS izlen-
EMG'si ortaya konulabilen toplam 88 hasta deger- di. Hafif derecede KTS'lu 305 hastanin 7'sinde (% 2),
lendirmeye alindi. KTS semptomlari olarak ellerde ve ~ orta derece KTS'lu 422 hastanin 66'sinda (% 15), agir
parmaklarda 6zellikle geceleri olan uyusma sorgu-  derece KTS'lu 133 hastanin 61'inde (%45) LSS izlendi
landi. LSS hastalari beraberinde KTS olup olmadigina  (Sekil-2).

derecedeydi.

ve varsa EMG'deki derecesine gore, KTS hastalariise | 45,
EMG'deki KTS derecesine (Hafif, orta, agir) ve berabe-
400

rinde LSS olup olmadigina gore siniflandi. 250

SONUCLAR: 6

Toplam hasta sayisi, 1254 olup LSS olan hasta sa- | 559 -
yisi 228 (% 18), KTS olan hasta sayisi 1026 (% 82)dir. | o, - BUERL
KTS hastalarinin 204U (% 19) erkek, 822’si (% 81) ka- - B LSS yok
dindi. Goriilme yasi 32-76 (Ortalama: 54) idi. LSS has-
talarinin ise 155 (% 68)i erkek, 73 (% 32)'G kadindi. 100 |
Goriilme yasi 38-82 (Ortalama: 64) idi. S

LSS tanisi alan hastalarin tamami, lomber BT veya B Hafif (305) ‘ Orta (422) ‘ ABir (133) ‘
lomber MR ile tanisi konmus hastalar olup, tamamin-

da spinal kanal capi 10 mm ve altinda idi. LSS'u olan  gekil-2. KTS derecesine gére LSS sayisi.
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TARTISMA:

Yapilan bazi ¢alismalarda KTS goriilme insidansi
% 0.1 ile % 4 gibi genis bir aralikta bildirilmekle bera-
ber, ortalama % 3'Un altinda oldugu kabul edilmek-
tedir (1,2,6). En fazla 3-5.dekatlarda ve kadinlarda 3
kat fazla gorilmektedir (9). KTS etyopatogenezinde
bir cok faktor suclanmakla beraber, sonucta trans-
vers karpal ligaman kalinlasmasina bagli median
sinirin karpal tlinelde sikismaktadir. Buna bagh kli-
nik semptom ve bulgular ortaya ¢ikmaktadir (10).
Galismamiza dahil edilen hastalarda KTS'nun ortala-
ma gorilme yasi 54 ve kadinlarda 3 kat daha fazla
gorulmesi nedeniyle literattir bulgulari ile uyumluy-
du. Calismamizdaki sonuclara gore, LSS tanisi olan
hastalarin %28'inde farkli dizeylerde KTS oldugu
goruldi. Bu hastalarin %17'sinde hafif, %8'inde orta,
%4'Uinde de agir derecede KTS izlendi. Bu veriler, lite-
ratirde belirtilen ve genel popilasyonda KTS goriil-
me insidansinin belirgin olarak tzerindeydi. Lomber
spinal stenoz siklig1 yash nifusun artmasiyla birlikte
gittikce artis gostermektedir. Genel popuilasyonda %
1,7 ile % 8 arasinda rapor edilmistir (4). Klasik dejene-
ratif stenoz ise daha ¢ok 60 yas ve Ustiinde gorilir
(7). LSS, spinal kanal ve sinir kokl kanali cevresinde
kemik ve bag dokularindaki degisiklikler, disk deje-
nerasyonu, ligaman ve faset hipertrofisi, osteofit olu-
sumlari sonucu hastalarda lomber spinal dar kanalin
belirti ve bulgular ortaya cikar (3).

Hastalar en sik bel agrisi, bacak agrisi ve noroje-
nik klodikasyo yakinmalari ile hastaneye basvururlar
(7). Calismamizdaki sonuclara goére, derecesine ba-
kilmaksizin KTS tanisi alan hastalarin % 15'inde LSS
izlendi. Bu oran hafif KTS'unda % 2, orta dereceli
KTS'unda %15, agdir dereceli KTS'unda %45 saptan-
di. KTS'unun tiim dereceleri g6z oniline alindiginda
literatlrdeki genel gortilme oranlarina gore en az 2
kat 125 fazla idi. Hafif derecede KTS olan hastalarda
literatlr bulgular ile uyumlu olmasina ragmen, agir

derecede KTS olan hastalarda LSS goriilme insidansi
literattrdeki ortalama verilere gore oldukca yiksek
izlendi.

Calismamizin verileri g6z 6nune alindiginda,
hem KTS varliginda LSS gorilme sikhgi, hem de
LSS varliginda KTS sikhiginin arttigr anlasilmaktadir.
Bu sonuclar birkag¢ sekilde aciklanabilir; 1) Patoge-
nezinde, ikisinde de ligaman hipertrofisine neden
olan dejeneratif siirecler gibi ortak bir mekanizma
olmasi, 2) Is giicii agir mesleklerde calisanlarda, her
iki bolgedeki ligamanlarda da hipertrofi gelismesi, 3)
Etyolojide ortaya konabilecek bazi hastaliklarin her
iki klinik tabloya da neden olmasi, 4) Yas ile birlikte
her iki tablonun da birbirinden bagimsiz bir sekilde
sikhdinda artis olmasi. Bitiin bunlara ragmen, calis-
mamizda aciklanamayan durumlar da vardir. Bunlar;
1) Arastirmamiz geriye donuk bir ¢alisma oldugu igin
calismaya dahil edilen hastalar cogunlukla dosya ta-
ramasi yoluyla, tanisi daha once konmus hastalarin
incelemesi ile belirlenmistir. 2) LSS ve KTS'na neden
olabilecek gebelik, romatoid artrit vs gibi ek pato-
lojiler ortaya konamamistir. 3) Karsilastirma icin kul-
lanilan literatiirdeki veriler, farkh Ulkelerdeki genel
popdtilasyona ait verilerdir. Calismamiza dahil edilen
hastalar ise, Adana ilindeki tek bir merkeze basvuran
hastalarin verileridir. Karsilastirilan hasta gruplari ara-
sindaki cografi ve sosyo-ekonomik farkhliklar sonucu
etkileyebilir.

Literatlirde daha once LSS ve KTS arasinda bir ilis-
ki olabilecegine ve birinin varliginda digerinin sikli-
ginin arttigina dair her hangi bir bilgiye rastlamadik.
Bu arastirma, LSS veya KTS varliginda bir digerinin de
klinik tabloya eslik edebilecegi diislincesini ortaya
koymus olup, yeni klinik aragtirmalara isik tutabilece-
gi kanaatindeyiz. Konu ile ilgili daha saglkli verilerin
toplanmasi amaciyla standart kosullarda planlanmis
prospektif genis hasta gruplarindan olusan calisma-
larin yapilmasi uygun olacaktir.
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ELLi YAS ALTI LOMBER DAR KANAL OLGULARINDA
UZUN DONEM CERRAHIi SONUCLARIN
DEGERLENDIRILMESI

EVALUATION OF LONG TERM SURGICAL OUTCOME IN LUMBAR SPINAL
STENOSIS UNDER FIFTY AGE

Omir GUNALDI', Hidayet AKDEMIR,
Ender Ali OFLUOGLU', Lutfi S. POSTALCI'

OZET

Gecmis bilgiler: Lomber spinal stenoz genclerde nadir
gorilen bir hastaliktir. Gen¢ hastalarda yasam suresindeki
beklentinin daha uzun olmasi nedeniyle, uygulanacak
tedavinin uzun dénem etkileri, tedavi seciminde g6z 6niinde
bulundurulmalidir. Biz bu calismada, klinigimizde lomber
omurga kanal darligi nedeniyle opere edilen hastalarin uzun
donem sonuglarini literatir bilgileri esliginde degerlendirdik.
Hastalar ve yontem: Calismamizda 50 yas altinda olup,
lomber omurga kanal darligi nedeniyle opere edilen 21
hasta, klinik, radyolojik, cerrahi yaklasim ve sonuglarina gore
degerlendirildi.

Bulgular: Elli yas altinda lomber omurga kanal darliginin
kadinlarda daha sik gorildigu, erkek hastalarda en sik sol
bacak agrisi gorilirken, kadin hastalarda sikayetlerin hemen
hemen esit dagihmda oldugu gorildu. En ¢ok laseque ve
dermatomal hipoestezi tespit edildi. Tek seviye dar kanal
en ¢ok L3-4 mesafesinde izlendi. Hastalara en ¢ok tek tarafli
laminektomi ile birlikte foraminotomi uygulandigi gorild.

Sonuclar ve ¢cikarimlar: Lomber omurga dar kanal olgularinda
cerrahiyaklasim olarak 50 yas altinda daha az invazif yontemler
uygulanmalidir. Bu hasta grubunda beklenen yasam stresi
uzun oldugu icin secilecek cerrahi yontemin uzun dénem
sonuglari g6z 6ntinde bulundurulmalidir. Bizim sonuglarimiza
gore daha az invazif yontemler olan hemilaminektomi
ile birlikte yapilan laminektomi, tek tarafli sikayetleri olan
hastalarda klinik durumda yeterli iyilesme saglamaktadir. Total
laminektomi ile birlikte posterior transpedikiler stabilizasyon
gibi radikal cerrahi girisimler ise, erken ve ge¢ doénem
komplikasyonlari nedeniyle ilerlemis olgularda ve ¢ok secilmis
hasta grubunda uygulanmalidir.

Anahtar Sozciikler: Lomber dar kanal, omurga, geng, cerrahi

Kanit Diizeyi: Retrospektif klinik calisma, Duzey Il

SUMMARY

Lumbar spinal stenosis is rarely seen in young population.
Because of the long life expectancy, long term efficacy of the
treatment should be considered in under fifth decade with
LSS. In this study, the long term results are evaluated with the
literature in patients were operated for lumbar spinal canal
stenosis.

Patients and methods: 21 patients under 50 years of age were
operated for lumbar spinal canal stenosis and were evaluated
their clinical, radiological findings, surgical approaches and
the results.

Results: LSS was more frequently seen in women under the
age of 50. Their clinical complaints distributed almost equal.
In male patients left leg pain was the most frequent symptom
and positive laseque test and dermatomal hypoesthesia
was detected additionally in examination. LSS in single
level was most viewed at L3-4. One-sided laminectomy with
foraminotomy was performed on most of the cases.

Conclusions: Less invasive surgical approaches should be
applied in patients with LSS under the age of 50. Because
of the longer life expected time for this group of patients,
the long-term results of the surgical procedure should be
considered. According to our results in patients with unilateral
symptoms, simple decompression with hemilaminectomy
and foraminotomy provide adequate improvement in clinical
condition. Total laminectomy and posterior transpedicular
stabilization, should be performed selected group of patients
especially with complex spinal stenosis due to the early and
late surgical complications.

Keyword: Lumbar spinal stenosis, young, spine , surcery

Level od evidence: Retrospective clinical study, Level llI
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GiRiS:

Elli yas Ustiinde semptomatik dejeneratif spi-
nal hastaliklardan en sik goérilenlerden biri lomber
omurga kanal darligi (LOKD) olup, elli yas altinda
nadir gorilir. Literatlrde sunulan calismalarda daha
cok genel popiilasyon ve 65 yas Ustl hastalar deger-
lendirilmistir (1,14). LOKD'a yonelik uygulanan cerra-
hi tedavi yaklasimlarinin uzun dénem sonuclar ve
beklenen yasam siiresi beraber degerlendirildiginde,
50 yas alti hastalarda tercih edilecek cerrahi tedavi
sekli daha fazla 6nem kazanmaktadir. Bizim calisma-
mizda, semptomatik dejeneratif LOKD tanisi alan 50
yas alti cerrahi tedavi uygulanan hastalar literatir es-
liginde degerlendirildi.

HASTALAR VE YONTEM:

Calismada, Ocak 2006-Ocak 20013 tarihleri ara-
sinda hastanemizde dejeneratif LOKD tanisi alan 122
hasta geriye donuk olarak dosyasi, filmleri ve son
kontroldeki belirti ve bulgularina gére degerlendiril-
di. Calismaya 50 yas alti, dejeneratif LOKD nedeniyle
tek veya cok seviyeli, tek veya iki tarafli laminektomi
veya foraminotomi uygulanan 21 hasta dahil edildi.
Bel ve/veya bacak agrisi, ayakta durmakla veya yi-
rimekle artan uyusukluk ve intermitant kladikasyon
yakinmalari olan hastalarda, manyetik rezonans ve
bilgisayarli tomografi tetkiklerinde 6n-arka spinal ka-
nal ¢capi 10 mm altinda olan 24 hastalar spinal dar ka-
nal olarak degerlendirildi. iki yénlii lumbosakral ver-
tebra grafileri ile hiperekstansiyon- hiperfleksiyon
grafilerinde, instabilite tespit edilen olgular calisma
disinda birakild.

Galismaya dahil edilen hastalarin 5'i erkek (% 23),
16’s1 (% 77) kadindi. Ortalama yas 47 (22-49) idi. Has-
talar bel agrisi, sol bacak agrisi, sag bacak agrisi, her
iki bacak agrisi ve nérojenik kladikasyon sikayetlerine
gore degerlendirildi. Erkek hastalarin 4’linde (% 80)
sol, 1'inde (% 20) de sag bacak agrsi oldugu, kadin
hastalarin ise sol sag ve her iki bacak agrisi yakinmasi
olanlarin esit dagihm gosterdigi gortldi. Hastalarin
tamami norojenik kladikasyon ve bel agrisi tanimla-
maktaydi (Tablo-1).

Tablo-1. Erkek ve kadin hastalarda semptomlarin 183 dagilimi.

Cerrahi yontem Sayi %
Hemilaminektomi+foraminotomi 15 71.5
(Sag veya Sol)

Total laminektomi 2 9.5
Total laminektomi+posterior 2 9.5
stabilizasyon

Transspinoz yaklasimla 2 9.5
mikrosiriirjikal dekompresyon

Hastalarda klinik bulgu olarak en ¢ok 60 dere-
ce altinda laseque testi varligi (16 hasta % 76.1) ve
dermatomal hipoestezi (16 hasta % 76.1) izlendi. Kas
glicslizligl 6 hastada (% 28.5) ve femoral germe 5
hastada (% 23.8) izlendi (Sekil-1).

12

16
14
12 +
10 W Laseque
g - m Hipoe stezi
6 Motor defisit
4 B Femoral germe
2 4
0 -
Bulgular

Sekil-1. Hastalardaki klinik bulgularin dagilimi.

Hastalarin tamami agirlik tasimalarini gerektiren
ya da adir islerde calismaktaydi. Hastalarin hig biri-
nin ge¢misinde romatolojik hastalik 6ykusu yoktu.
Hastalara, sag veya sol taraf veren sikayetleri olanlara
hemilaminektomi ve foraminotomi (sag veya sol) (15
hasta % 71.5), her iki bacak agrisi veya sadece bel ag-
risi olanlara total laminektomi (2 hasta % 9.5), total
laminektomi ile birlikte transpedikiler stabilizasyon
(2 hasta % 9.5) ve transspinoz yaklasimla dekompres-
yon (2 hasta % 9.5) uygulandigi saptandi (Tablo-2).

Tablo-2. Uygulana cerrahi yontemler.

Cerrahi yontem Sayi %

Hemilaminektomi+foraminotomi 15 71.5
(Sag veya Sol)

Total laminektomi 2 9.5
Total laminektomi+posterior 2 9.5
stabilizasyon

Transspinoz yaklagimla 2 9.5
mikrosiriirjikal dekompresyon

Hastalarin takip suresi ortalama 3 yil (7 yil-5 ay)
olup, sadece hemilaminektomi ve foraminotomi ya-
pilip cerrahi midahaleden fayda gérmeyen 2 has-
taya (% 9.5) daha radikal cerrahi uygulanarak total
laminektomi ile birlikte transpedikiler stabilizasyon
uygulandi. Bu hastalardan birinde cerrahi enfeksiyon
nedeniyle spinal implant ¢ikarildi ancak 1 yil sonra
agrilarinin ¢ok siddetli olmasi nedeniyle tekrar ta-
kildi. Diger hastalarda cerrahiye bagl komplikasyon
gelismedi. Hastalarin 12'sine (% 57) sadece L3-4, 146
ine (% 4.75) sadece L2-3, 2'sine (% 9.5) sadece L4-5,
6'sina (% 28.75) multiple seviyeye operasyon uygu-
landi (Sekil-2).
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m12-3
uLl3-4
L4-5

o Multiple

Sekil-2. Cerrahi islem uygulanan omurga seviyeleri

Hastalarin operasyon oncesi ve sonrasi klinik
degerlendirmesinde, agri siddeti, glnliik islerini ya-
pabilme kapasitesi, agir kaldirma, ylrime, oturma,
ayakta durma, uyuma, cinsel yasam, sosyal yasam ve
seyahat olmak Uzere 10 bolime ait sorularin olustur-
dugu Oswestry agri skalasi kullanildi (5). Sonuglar;
mikemmel-iyi (0-40 puan) veya koti-cok kot (41-
100 puan) olarak degerlendirildi. Hastalarin operas-
yon sonrasl 6. Ayda adrilarinin, operasyon sonrasina
gore ortalama % 50'den daha az oldugu izlendi.

TARTISMA:

LOKD, en sik yash populasyonda karsilasilan spi-
nal dejeneratif bir hastaliktir. Genglerde ¢ok daha
nadir gorilir (6,16,18). ilk kez, 1947 yilinda Sarpye-
ner tarafindan tanimlanmistir (21). Etiyolojik olarak
dogumsal, gelisimsel ve edinsel olarak l¢ gruba ay-
rilabilir. Kemik hipertrofisi, ligament hipertrofisi, disk
protriizyonu veya bunlarin birlikteligiyle olusabilir
(6).

Santral ve lateral stenoz olarak da siniflandirla-
bilir. Bu gruplarda kendi arasinda primer, sekonder
ve kombine daralma olmak lizere 3 alt gruba ayrilr.
Primer LOKD genellikle konjenital vertebral malfor-
masyonlara veya postpartum gelisimsel iskelet de-
formitelerine bagl ortaya cikar (21). Konjenital dar
kanalli olgularin pedikiillerinin kisa ve fasetlerinin ice
donik oldugu bildirilmistir (17). Ayrica bu hastalar-
da spinal kanal sagittal capinin 10 mm altinda oldu-
gunu, gelisimsel dar kanal olan olgularin ise, spinal
kanal ¢apinin normal olmasina ragmen, laminalarin
kalin, fasetlerin ve lig. flavumun hipertrofik, posterior
longitudinal ligamanin ossifiye olmasi gibi nedenler-
den dolayi, kanal capinin daraldig gosterilmistir (17).
Konjenital LOKD en sik, akondroplazi gibi iskelet has-
taliklarinda gorilirken, akiz LOKD, ligaman hipertro-
fisi, lomber disk dejenerasyonu ve artikiler spondi-
lolizis nedeniyle ortaya cikar. Edinsel LOKD’un en sik
nedeni ise dejeneratif spondilozisdir. Bu nedenle yas
ilerledikce sikh@r artis gosterir (10,12).

Lomber spinal dar kanali olan hastalarda, yiirime
ve ayakta durma ile artan agri, uyusma, karincalan-
ma ve gui¢stizliik gibi semptomlarla seyreden néro-
jenik kladikasyon (NK) gorulir. Sikayetlerin istirahatla
azalmasi tipiktir (3). Bizim calismamizda hastalarin
timunde NK bulgulari mevcuttu. NK bulgulari icinde
agri yakinmasi 6n planda olup, hastalarin timiinde
izlendi. Erkeklerde en ¢ok sol bacak agrisi goralir-
ken, kadinlarda sol bacak, sag bacak, her iki bacak
ve bel agrisi sikayetleri hemen hemen esit oranlarda
gorilmekteydi.

LOKD ayirici tanisinda, vaskiiler yetmezlik ve pe-
riferik noropati mutlaka ekarte edilmeli ve dikkatle
incelenmelidir (10). LOKD tanisinda goriintiileme
yontemi olarak, direk radyografi, dinamik grafiler, bil-
gisayarli tomografi (BT) ve manyetik rezonans (MR)
stk kullanilir. Myelografi ise, MR 6ncesi dénemde
daha cok tercih edilen yontemlerden biriydi. Kemik
yapilar ve kalsifikasyonlardan kaynaklanan darligin
gosterilmesinde BT en iyi goriintileme yontemidir.
Yumusak dokularin, sinir dokusunun ve postoperatif
skar dokusuna bagli darhgin gosterilmesinde ise MR
daha duyarhdir. Dinamik grafilerin stabilite olup ol-
madiginin ayriminin yapilmasi énemlidir (13).

Literatlrdeki cogu seride L4-5 mesafesinde dar-
lik bildirilmis olsa da, bazi serilerde darlik en sik L4-5
mesafesinde bildirilmistir (1,21). Bizim serimizde de
L3-4 mesafesinde darlik daha sik gériilmekteydi.

LOKD tedavisinde konservatif ve cerrahi yontem-
ler uygulanabilir. Oncelikli olarak hangi tedavinin
uygulanacadi tartismali olmasina ragmen, hastaligin
dogdal seyri icin yapilan az sayida ¢alismada olgularin
% 15'inde progresyon gozlenmistir. Mutlak cerrahi
endikasyonun olmadigi durumlarda oncelikli olarak
konservatif tedavinin denenmesi ve basarisiz oldugu
olgularda cerrahi tedavinin uygulanmasi daha ¢ok
tercih edilmesi gereken yontemdir. Ancak bu konuda
yapilan calismalar yetersiz kalmaktadir (2,4,7). Kon-
servatif tedavide, istirahat, analjezik, myorelaksan ve
fizik tedavi uygulanir. Progresif norolojik defisit ve
sfinkter bozuklugu ise spinal kanal darliginda mutlak
cerrahi endikasyonlari olusturmaktadir. Cerrahi teda-
vide en sik uygulanan ydntem, sinir koki dekomp-
resyonu ile birlikte laminektomidir (6-7,14). Cerrahi
tedavide diger secenekler ise; tek veya iki tarafli lami-
notomi, koronal hemilaminektomi, transspindz yolla
dekompresyon, laminoplasti ve total laminektomi ile
birlikte transpedikdler stabilizasyon operasyonudur
(8,11,15,19-20).

LOKD, genellikle birden ¢ok seviyede goruldiugu
icin, operasyon oncesi goriintilemede darlk sapta-
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nan tim seviyeler dekomprese edilmelidir. Basarisiz
LOKD cerrahisinin en sik nedeninin, yetersiz dekomp-
resyondan kaynaklandigi unutulmamalidir. Yeterli
dekompresyon ile agri yakinmalar biiylik oranda ge-
rilemektedir (10).

Dekompresif cerrahi tedavi sonrasi hastalarda
fonksiyonel fayda saglanma orani % 70-75 civarin-
dadir. 63 hastalik bir seride, preoperatif ortalama
Oswestry agri skoru 43.6 iken, postoperatif 1.glin
ortalama skorun 12.2 oldugu bildirilmistir (1). Bizim
serimizde ise, preoperatif ortalama Oswestry agri
skoru 43.6 iken, postoperatif ortalamal2.2 tespit
edildi. Cerrahi tedavide en sik gozlenebilen kompli-
kasyonlar; instabilite, dura yirtilmasi, araknoidit, sinir
yaralanmasi ve epidural fibrozistir (5). Ozellikle uy-
gun olmayan tekniklerle yapilan ve faset eklemleri-
nin korunmadigdi cerrahi dekompresyonlardan sonra
enstriimantasyon yapilmamis ise instabilite gelisimi
belirgin derecede artar. Aksi takdirde, iki seviyeyi
gecmeyen ve bilateral faset eklemlerinin korundugu
dekompressif cerrahiler instabilite gelisimi acisindan
cok daha guvenlidir (9).Bizim calismamizda 21 has-
tanin 2 tanesine instabilite nedeniyle transpedikuler
stabilizasyon uygulandi. Cerrahiye bagli diger komp-
likasyonlar bu hasta grubunda goériilmedi.

Calismanin bulgulari degerlendirildiginde, erkek-
lerde dar kanal nedeniyle daha ¢ok sol bacak agrisi
olmasi dikkat cekici olmakla birlikte, hasta sayisinin

az olmasindan dolayi istatistiksel anlami yoktur. Ge-
nellikle LOKD’un nadir gorildigi geng yas hasta-
lardan 6'si erkek, 15'i kadindir. Bu bulgu, calismanin
dikkat ceken bir diger sonucudur. Hastalarin tamami
agir islerde cahstiklarini ifade etmekle birlikte, kadin-
larda geng yastaki LOKD hasta sayisinin erkeklerin
2.5 kat daha fazla olmasi, kadinlarda LOKD'un kon-
jenital olma ihtimalini glclendirmekte, erkeklerde
ise, asiri yiklenme ile birlikte ileri yasta Edinsel LOKD
gelistigini distindirmektedir.

Ulkemizde niifus olarak 50 yas alti genc niifus yo-
gunlugu daha fazladir. Hastanemizde opere edilen
LOKD olgularinin sadece 21‘inin 50 yas altinda olma-
si, LOKD hastaliginin yaslanma ile artan dejeneratif
bir stre¢ oldugu gorisiini desteklemektedir. Bizim
goristimiize gore, LOKD olgularinin ¢ok az bir kis-
minda, calistigi isin agirligi gibi etkenlere bagli olarak
geng yasta semptom verecek derecede darlik gelis-
mektedir.

Sonug olarak, geng yasta LOKD tespit edilen has-
talarda, uygun zamanda yapilan yeterli ve mimkin
olan en az invazif cerrahi dekompresyon, hastalarin
agrisinda onemli derecede azalma saglamaktadir.
Ozellikle genc yaslarda radikal cerrahi girisimlerden
kacinmak daha dogru bir yaklasim olacaktir. Meslek
ve agir calisma kosullari, ileri yaslarda LOKD gelisme
riskini artirabilir.
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CASE REPORT / OLGU SUNUMU

CAUDA EQUINA SYNDOME DUE TO SPINAL
SCHWANNOMA WITH INTRATUMORAL
HEMORRHAGE

INTRATUMORAL KANAMA SONRASI KAUDA EKUINA SENDROMUNA NEDEN OLAN
SPINAL SCHWANNOMA

Ali Erdem YILDIRIM', Cagatay OZDOL? Denizhan DIVANLIOGLU',
Nuri Eralp CETINALP', Ahmed Deniz BELEN?

SUMMARY

Cauda equina syndrome is defined as the group of symptoms
that includes low-back pain, sciatica, saddle anesthesia,
decreased rectal tone, perianal areflexia or hiporeflexia, bowel
and bladder dysfunction, and lower-extremity weakness.
There are several causes of this syndrome including trauma,
central disc protrusion, hemorrhage, and the neoplastic
invasion was occurred rarely. In this case we report a cauda
equina syndrome caused by intratumoral hemorrhage of
spinal schwannoma at the level of L4. Surgical resection of the
tumor significantly improved the neurological symptoms of
the patients.

Key words: Cauda equina intratumoral
hemorrhage, spinal schwannoma

syndrome,

Level of evidence: Case report, Level IV

INTRODUCTION:

Cauda Equina Syndrome (CES) is a neurosurgi-
cal emergency caused by compression of nerves
below the level of conus medullaris. The signs and
symptoms are complex with pain (unilateral or bilate-
ral sciatica and low back pain) and findings of sensory
(in saddle and perianal region), motor (weakness in
lower extremity) and reflex (bulbocavernous, patellar
and achilles) dysfunctions (1,9).

Schwannomas in Cauda Equina are generally spo-
radic, but they can also be seen in neurofibromatosis
type2. They arise from the transition zone of central
and peripheral myelin sheaths called Oberstainer-
Redlich zone (1). Peak age at presentation is 40 years
with progressive symptoms indicating slowly gro-
wing tumor. Spinal Schwannomas commonly affects
sensory nerve roots in the cervical and lomber regi-

OZET

Kauda ekuina sendromu; bel ve bacak adrisi, eyer tarzi
hipoestezi, 38 anal hiporefleksi, bagirsak ve mesane fonksiyon
bozukluklari ile birlikte alt ekstremitelerde kuvvetsizlik
semptomlarindan olusan klinik bir tablodur. Bu sendrom
siklikla travma, santral disk protriizyonu ve kanamalara bagh
gelisirken daha nadir olarak da tiimoéral lezyonlar nedeniyle
olusabilmektedir. Bu vaka takdiminde L4 seviyesine yerlesmis
bir intradural schwannoma olgusunun, tiimér icine kanamasi
ile olusan kauda ekuina sendromu sunulmaktadir.

Anahtar kelimeler: Kauda ekuina sendromu, timor icine
kanama, spinal schwannoma

Kanit Diizeyi: Olgu Sunumu, Diizey IV

ons (5). Schwannomas reported being 60 associated
with cauda equina syndrome because of subarachno-
id or subdural hematomas, however association with
intratumoral hemorrhage is unique (3, 7). In the follo-
wing report, a patient with cauda equina syndrome
caused by an intratumoral hemorrhage was reported.

CASE REPORT:

24 years-old female was admitted to the neurosur-
gery clinic with complaint of severe back pain, para-
paresis and urinary and fecal incontinence. She was
suffering from low back pain since 2 years which was
improved 2 days ago. Neurological examination sho-
wed severe weakness of her bilateral lower extremi-
ties and bilateral sensory loss under the L1 level with
absence of rectal tonus.

Magnetic resonance imaging (MRI) demonstrated
an intradural lesion, hyperintense on T1 weighted

" Ankara Numune Research and Education Hospital, Department of Neurosurgery, Ankara.

2 Antalya Research and Education Hospital, Department of Neurosurgery, Antalya.

3 Prof. Dr., Ankara Numune Research and Education Hospital, Department of Neurosurgery, Ankara.
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images and heterogeneously hypointense on T2 we-
ighted images, located at L4 level (Figure-1).

Figure-1. MRI demonstrated an intradural lesion located at L4 le-
vel that is slightly hyperintense on T1 weighted image (A) and he-
terogeneously hypointense on T2 weighted image (B).

She was operated in emergency bases and L4 la-
minectomy was performed. The hemorrhage tumor
was seen in the cauda fibers (Figure-2) and total re-
section of the tumor was achieved with microsurgical
techniques in the expense of an involved nerve root.
Histopathological evaluation indicated schwannoma
with positive S-100 immunostaining. In the early pos-
toperative period, although her neurological deficits
did not improved, there were no pain. She was taken
into rehabilitation program after her discharge from
the ward at 3rd postoperative day. During the follow
up period, total recovery in her neurological status
could be achieved 6 months after the surgery.

Cranial Side

Caudal Side

Figure-2. Intraoperative photograph of the lesion with intratumoral 126

hemorrhage (asteriks), compressing the cauda equina fibers (arrow).

DISCUSSION:

Cauda equina syndrome is a very specific constel-
lation of symptoms including sciatica, low back pain,
saddle and perianal hypoesthesia or analgesia; dec-
reased rectal tonus; lack of bulbocavernous, patellar,
and achilles reflexes; bowel and bladder dysfunction
and lower extremity weaknesses (1). CES was first
reported in 1934 by Mixter and Barr (10). The most
common cause of CES is central lumbar disc herniati-
ons (9). However intratumoral hemorrhage caused by
ecstatic and hyalinized blood vessels in a neoplasm
was also reported in the etiology (6). Among all spinal
tumors, incidence of intratumoral hemorrhage is hig-
hest among epandymomas and followed by schwan-
nomas (6). Tumors around the cauda equine region
may apply a traction force rostral to caudal direction
along the spinal axis, facilitating an intratumoral or a
subarachnoid bleeding (6).

Tumors of the region can reach to considerable si-
zes without any symptoms as the area is large and the
nerve roots are mobile. Mean duration for diagnosis
was reported to be 4 years by Cervoni et al (2). Spinal
schwannomas are generally slow growing tumors ca-
using progressive symptoms (5, 8).

Cauda equina schwannomas presenting with
acute paraparesis and urinary incontinence are usu-
ally associated with intratumoral hemorrhages. In the
literature, trauma or anticoagulant drug was blamed
for causing subarachnoidal or subdural hemorrhages
in cases with spinal schwannomas, which in turn re-
sulted in CES (4, 6) Our case is unique for presenting
CES caused by an intratumoral hemorrhage of spinal
schwannoma without any precipitating factors. Lite-
rature review also revealed unusual bleeding site for
spinal schwannoma, thoracolumbar junction versus
L4 level.

Intratumoral hemorrhage causing CES is quite
rare but still an emergent condition that should not
be missed. Therefore, in case of CES, MR evaluation
should be performed first as soon as possible for un-
foreseeable pathologies and early surgical decomp-
ression of the nerve roots should be aimed, in this
case, with tumor resection in order to improve neu-
rological outcome.
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POSTERIOR VERTEBRAL RESECTION OSTEOTOMY IN A PATIENT WITH
MYELOMENINGOCELE — CASE REPORT AND LITERATURE REVIEW
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Akif ALBAYRAK', Yunus ATICI", Deniz KARGIN’,
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OZET

Amag: Myelomeningosel terimi, yaygin olarak omurga ve
spinal kordu etkileyen néral tlip defektini tanimlamak icin
kullanihir. Diger ortopedik problemlerin yanisira skolyoz,
kifoz ve lordoz gibi omurga deformiteleri ile birlikte siklikla
bulunur (% 62). Myelomeningosel ile birlikte skolyoz % 50-90,
lomber bolgede kifoz % 8-20 oraninda gorilir. Cogu egrilik;
rijit, siklikla dogumda 80° olur ve genellikle ilerleyicidir, yilda
6°-12° ilerleme gosterebilir. Deformiteye yonelik cerrahi
miidehale yuksek komplikasyon riskleri tasir. Calismanin
amaci kifoz ile birlikte olan myelomeningosel hastasinda noral
yapilara zarar vermeden posterior lomber vertebra rezeksiyon
osteotomisi ile birlikte ayni seansta cilt kaydirma isleminin
degerlendirilmesidir.

Metod: Rijit lomber kifoz deformitesi ve skolyozun eslik
ettigi posterior vertebral elemanlarin yoklugu ile birlikte rijit
kifoz deformitesi ve cilt problemleri olan myelomeningosel
(myelodisplasi veya spina bifida) deformiteli 6 yasinda erkek
hastada posterior vertebra rezeksiyon osteotomisi ile birlikte
stabilizasyon uygulandi. Torakal-lomber-pelvik pedikil vida
fiksasyonu ile stabilizasyon (T9-Sakroiliak), L3 vertebra disk
seviyelerinden rezeksiyon osteotomisi ve ayni seansta yeterli
yara 6rtimu icin plastik cerrahi ile cilt kaydirma yapildi. Postop
6 ay korse uygulandi.

Sonug: Preoperatif lomber kifoz agisi 82° (T12-S1) iken postop
26° lomber lordoz elde edildi. Skolyoz acisi preoperatif 21°
(T8-L4) iken postop 6° oldu. Erken postop ve 6 aylik takip
sonucunda klinik ve radyolojik sonucu ¢ok iyi bulundu. Cerrahi
sirasinda gelisen dura yirtigi primer tamir edildi. Erken postop
takibinde komplikasyon gelismedi. Hasta desteksiz rahat
oturur hale geldi.

Tartisma: Myelomeningosel ile birlikte gorilen omurga
deformiteleri ve ozellikle rijit kifoz deformitelerinde giincel
yaklasim yoéntemleri arasinda uygun olgularda es zamanh
deformite duzeltilmesi ile birlikte yara koruyucu tedavi ile
erken donemde basarili sonug elde edildi. Bu tedavi ile erken
donemde noral dokularn koruyarak daha iyi bir lordoz agisi,
sagittal planda dengeli ve dik oturma yanisira cerrahi bolgede
iyi bir cilt 6rtimu saglanabilir.

SUMMARY

Introduction: Myelomeningocele (myelodysplasia or spina
bifida) refers to a wide range of neural tube defects affecting
the spine and spinal cord. Myelomeningocele is a complex
deformity that can lead to multiple musculoskeletal problems.
Children with myelomeningocele have a high prevalence
of scoliosis, kyphosis, and lordosis (62 %). The prevalence
of scoliosis in patients with myelomeningocele has been
reported to be as high as 50 % to 90 %. Kyphotic deformity
of the lumbar spine is present in 8 % to 20 % of patients with
myelomeningocele. Most curves have very rigid components,
often exceed 80° at birth, and progress by 6° to 12° per year.
These spinal deformities are usually progressive and affect the
prognosis of children with myelomeningocele. The aim of this
study in children with myelomeningocele is the prevention
of further deformity and wound healing problems, and the
correction of a stable spine.

Methods: We revealed a pediatric patient (6 years old, male
gender) with myelomeningocele and lumbar kyphosis who
underwent a vertebral resection osteotomy (L3) by using
the pedicle screws and rods with posterior approach (Th9-
Sacroiliac). Plastic surgery was performed simultaneously with
the fasciocutaneous flap. A small tear in the dura mater was
repaired during the surgery.There were no complicationsin the
early postoperative period. A brace was used postoperatively.

Results: A preoperative scoliosis angle of 21° (T8-L4) was
primarily reduced to 6°. The extent of the lumbar kyphosis
which had been initially 82° (T12-S1) before surgery was
corrected as 26° lumbar lordosis following the surgery. The
clinical and radiological outcome was found to be very
satisfactory. After 6 months, the patient was able to sit without
a manual support or a brace.

Conclusion: A preoperative planning, anticipation and a
plastic surgery, as well as low profile instrumentation, are
advised. Posterior vertebral osteotomy and vertebrectomy
for the correction of kyphosis deformity can be very effective
to restore the sagittal balance. We used a subcutaneous flap
during surgery in order to fill the surgical area in a better way.

Anahtar kelimeler: Myelomeningosel, kifoz, posterior Key words: Myelomeningocele, Kyphosis, Posterior vertebra
vertebra osteotomisi, cilt kaydirma. osteotomy, fascia cutaneous rotational skin flap.
Kanit diizeyi: Olgu sunumu, Diizey IV. Level of Evidence: Case report, IV.
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GiRiS:

Myelomeningosel (myelodisplasi veya spina bi-
fida) omurga ve spinal kordu etkileyen noral tip
defekti olarak tanimlanir. Bu defekt embriogenezis
stiresince komsu mesodermal ve ektodermal yapila-
rin ve neuropore un kot gelisiminden kaynaklanir.
Myelomeningosel néral dokularin agik olup olma-
masina gore acik ya da kapali olarak siniflanabilir (2).
Myelomeningosel embriogenezisin erken devrele-
rinde, fetlisiin spontan olarak abortusu ile sonucla-
nabilir (13). Prenatal tarama tekniklerindeki gelisme-
ler terapotik abortusun sayisinda belirgin bir artisa
yol acmistir (13, 24). Epidemiyolojik calismalara gore
myelomeningosel gorilme sikhgr spontan ve tera-
potik abortuslarin sayisi tam olarak bilinmemesi ve
saptanmasi zor olmakla birlikte etnisite, irk, cografya
gibi bazi faktorlere bagli olarak degiskenlik gosterir
(13). Her yil Avrupa Birligi lilkelerinde 4500 Uzerinde
hamile, Amerika Birlesik Devletlerinde de yaklasik
3000 hamile bu malformasyondan etkilenmektedir.
2005 yilinda Amerika Birlesik Devletleri'nde yapilan
bir calismada myelomeningosel gorilme siklidi her
100,000 dogumda 18.0 bulunmustur (2).

Son 4 dekatta 6zellikle endustrilesmis toplum-
larda myelomeningosel gorilme sikhidinda ultraso-
nografi ile gorintlileme ydntemlerinde gelismeler,
tanisal amach serum alpha-fetoprotein 6lcimu, et-
kilenen hamilelerin elektif terminasyonu ve folik asit
destedi sayesinde belirgin bir diisme saglanmistir
(13). Diabetes mellitus, obezite, sigara icme, gen po-
limorfizimi ve belirli ilaclar iceren cevresel risk fak-
torlerinin tanimlanmasi bu belirgin azalmaya katkida
bulunmustur (2).

Myelomeningosel; carpik ayak, paralitik pes ka-
vus, omurga deformiteleri, kiriklar ve basi Ulserleri
gibi cok sayida kas iskelet problemlerine yol acabi-
len kompleks bir deformitedir (2). 1950'li yillar dncesi
myelomeningoselli hastalarin cogunda bu problem-
ler hastalarin 2 yasindan once 6lmesi nedeniyle nadir
gorulirken (17) glinimuzde ise tibbi tedavilerde iler-
lemeler ile beklenen yasam siresi ve kalitesi onemli
Olcude artmistir (2). Ancak, bliyliyen ¢ocukta ortaya
¢tkan omurga deformitelerinin yarattigi sorunlar,
onemli bir problem olarak karsimiza ¢ikmaktadir. Bu
calismada; rijit kifoz deformitesi ile birlikte myelo-
meningoseli olan bir hastada noral dokulari ve cildi
koruyarak uyguladigimiz posteriordan vertebra oste-
otomisi, tespiti, ayni seansta cerrahi sahada cilt kay-
dirma ile elde edilen erken dénem klinik ve radyolo-
jik sonucu giincel literatiiriin incelenmesi ile birlikte
sunulmasi amaclanmistir.

OLGU SUNUMU:

Spina bifida hastasi 6 yasinda erkek cocuk dik
oturamama, sirtinda sekil bozuklugu sikayetleri ne-
deniyle klinigimize getirildi. Hastamizin dyklsiinde
dodumunu takiben lomber bdlgedeki agik myelo-
meningosel kesesi lizerindeki cilt primer olarak kapa-
tilmis ve hidrosefalisi icin 4.5 aylikken sant uygulan-
mistl. Klinik olarak degerlendirildiginde posteriorda
rijit lomber kifoz deformitesi ve skolyoz, daha dnce
kapatilmis myelomeningosel kesesi lizerinde koti bir
cilt 6rtimu, bu bolge kraniyalinde at yelesi tarzinda
killanma vardi. Destekle bile ayakta dik duramiyor ve
oturma dengesi sagittal planda 6ne dogru bozulmus,
karin ice katlanmisti. Alt ekstremitelerinde kas glicii
sagda 1/5, solda 2/5 idi. Her iki ayak pes planovalgus
deformitesi icin diz alti ortez kullaniyordu (Sekil-1).

Sekil-1.a-e. Yatarak ve oturarak klinik gériinim.
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Radyolojik olarak tim lomber ve sakrum posteri-
orunda agenezi vardi. Oturarak ¢ekilen x-ray de sa-
gittal planda 82° (T12-S1) lomber kifoz, 24° (T4-T12)
torakal lordoz, koronal planda 21° (T8-L4) skolyoz
deformitesi olculdi (Sekil-2).

Manyetik rezonans gorintileme (MRG) ile tim
spinal inceleme yapildi. MRG de; kranioservikal bi-
leske dlizeyinde serebellar tonsillerin C2 vertebra
korpus plato hizasina kadar herniasyonu, yanisira
posterior fossada 4 Gincl ventrikllin dar ve elonge
gorinimde olmasi nedeniyle bulgular Chiari mal-
formasyonu olarak degerlendirildi. Servikal medul-

- g

la spinalis C7 seviyesinden baslayip dorsal mediilla
spinalis boyunca T12 seviyesine kadar uzanan syrin-
gohidromyelik kavite gozlendi. T12-L1 vertebra kor-
puslarinda ve posterior elemanlarinda flizyon vardi.
Lomber bolge boyunca posterior vertebra elemanla-
rinda genis acikliklar, mediilla spinaliste L1 seviyesin-
den itibaren kalibrasyon artisi, yanisira bu lokalizas-
yonda L2 vertebra korpus diizeyine uzanim gdsteren
26x10 mm kistik-semisolid lezyon izlendi. Lezyon ka-
udalinde yine syringohidromyelik degisiklikler mev-
cuttu. Noral doku lomber bolgede belirgin deforme
olup konus sonlanisi net olarak tespit edilemiyordu
(Sekil-3).

Sekil-3.a-d. Manyetik rezonans goriintileme; Chiari malformasyonu, servikotorasik siringomyeli ve myelomeningosel.
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Bilgisayarli tomografi (BT) ile tim omurga ince-
lendi. Ozellikle pedikiil traselerinin belirlenmesi ve
osteotomi hattinin planlanmasinda normal ve 3 bo-
yutlu BT den yararlanildi (Sekil-4).

CERRAHI:

Cerrahi planlama icin ilk olarak sagittal planda
yapilacak diizeltmenin seviyesi ve miktarinin belir-
lenmesi icin Surgimap (Depuy, Synthes) ile radyolojik
veriler lzerinden hesaplama yapildi. L3 vertebraya
uygulanacak osteotomiden sonra sagittal planda ye-
terli diizelme gerceklesecegi gorildi (Sekil-5).

Bmbline
o
ot ‘calibrated

g _ﬂvl‘leA ‘
Sekil-5. a-b. Preoperatif Surgimap yardimi ile deformite korreksiyon miktari ve seviyesinin hesaplanmasi.

Hasta pron pozisyonda posterior vertebral ele-
manlarda agenezi olan bdlgeye hi¢c dokunmadan
Uzerindeki cilt paravertebral olarak acilarak dural
yapilarin lateralinden pedikiil vida fiksasyonu T9 ver-
tebradan iliak bolgeye kadar tesbit edildi. N6romo-
niterizasyon esliginde kifotik boélgede L3 vertebraya
noral yapilara herhangi bir zarar vermeden osteoto-
mi ile total vertebrektomi uygulandi. Cubuklara uy-
gun sagittal kontur verilerek pedikil vidalarina yer-
lestirildikten sonra kompresyon ile lomber lordoz
saglandi. Faset eklemlerin osteotomisi ve dekorti-
kasyonunu takiben korpektomi ile elde edilen otojen
greft ve 30 cc allogreft flizyon sahasina yerlestirildi
(Sekil-6).
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(h)."

Sekil-7.a-d. Hastanin ameliyat sirasinda cerrahi sahadaki cilt dokusunun yeteri kadar ortilebilmesi icin plastik cerrahi tarafindan 15 glin

Sekil-6. a-d. Posterior vertebra defekti olan bodlgedeki cilt
orta hatta korunarak paravertebral yaklasim (a). Skopide
pedikiil vidalar (b). Osteotomi ve L3 vertebra rezeksiyonu
(c-d).

once karin her iki yanindan gevsetme yapilp cilt hazirlandi (a, b). Vertebrektomi ve enstriimentasyonu takiben cerrahi bélgenin kapama
islemi (c, d). Ameliyattan sonra 1 hafta sonra cerrahi sahanin gériinimi (e).

Myelomeningosel kesesi lzerindeki cilt 2 hafta
once plastik cerrahi tarafindan hazirlanan lateral ver-
tikal karin insizyonlarindan gevsetilerek ayni seansta
defektli bolge cildi hemen altindaki dural dokular-
dan siyirilip saglam cilt dokusu orta hatta kaydirila-
rak sorunsuz bir sekilde kapatildi (Sekil-7).

Batin her iki yanindaki uzunlamasina agilan cilt
grefti kaydirma sahasindan biri islem sonrasi primer
dikildi, digeri ise yara problemi gelismemesi igin uy-
luk 6n ylizden dermatom bicadi ile alinan cilt grefti
ile ortildi. Ameliyat stresi 5 saat 45 dakika sirdu.
Ameliyat siresince 3 Unite eritrosit slispansiyonu,
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1 Unite taze donmus plazma transflizyonu yapildi.
Komplikasyon olarak sadece dural kesesinin hemen
cilt altinda yapisik oldugu bdlgede eski cilt dokusu
kaldirilirken zedelenmesine bagh beyin omurilik sivi-
st kacagi olustu. Primer tamir edilip Gzeri kaydirilan
cilt grefti ile kapatildi. Postop 15 glin pron pozis-
yonda vyatirilan hastada herhangi bir komplikasyon
gelismedi. Postop torakolomber korse ile hastanin
oturmasina izin verildi. Ameliyatinin 20 ci glini so-
runsuz olarak taburcu edildi. Erken dénem takibinde
(6 ay) her hangi bir komplikasyon gelismedi. Preop
sagittal planda lomber kifoz 82° iken postop 26° lom-
ber lordoza elde edildi, diizelme miktari 98° oldu. Ko-
ronal planda skolyoz agisi preop 21° iken postop 6°,
dizelme 15° olarak gerceklesti. Klinik ve radyolojik
sonuclari olduk¢a memnuniyet verici olarak bulundu
(Sekil-8).

Sekil-8.a-d. Erken postop klinik (a, f) ve radyolojik gériniim (g, h).

TARTISMA:

Myelomeningosel (myelodisplazi) ¢ocuklarda
yiksek oranda skolyoz, kifoz ve lordoz ile birlikte
bulunur (10). Myelomeningosel ile birlikte skolyoz
gorilme sikhigi % 62 ila % 90 olarak bildirilmistir
(19,27,30). Lomber omurganin kifotik deformitesi
myelomeningoselli hastalarin % 8 ila % 20 sinde go-
rilmektedir (1,5,14). Cogu egrilik oldukga rijit kom-
ponentden olusur, siklikla dogumda 80° gecer ve her
yil 12° kadar artar (1,3,7,11,12,15, 16, 22, 31).

Raycroft ve Curtis myelomeningoselli hastalarda
omurga deformitelerinin sikhgini % 62 olarak rapor
etmistir (28,37). Birlikte gorilen spinal deformiteler
genellikle ilerleyicidir ve myelomeningoselli cocukla-
rin prognozunu etkiler. Vertebral anomaliler sonun-
da iskelet deformitelerine yol agarak klinik tabloyu
kompleks hale getirir. Vertebral halkanin herhangi
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bir parcasindaki segmentasyon, formasyon ve mikst
problemler icinde siniflandirilabilir (2). En belirgin
ve sik karsilasilan konjenital anomali lumbosakral
vertebranin posterior arkinin yetersiz olmasidir. Bu
anormallikler skolyoz ve kifoz tedavisini bir ¢cok yon-
den etkiler. Diger konjenital malformasyonlar he-
mivertebra, kelebek vertebra, diastematomyelia ve
ansegmente bar icerir (26). Myelomenigoselli hasta-
larda omurga egrilikleri diger gelisimsel anormallik-
ler ile karsilastirildiginda genclerde daha sik gorilir
(26). ikiila 3 yaslarinda ortaya cikabilir ve 7 yaslarin-
da ¢ok ciddi olabilir (10,15,30).

Pelvik oblisite ve kalca deformiteleri; omurga
dengesini etkiler. Bu hastalarda omurga deformitesi-
nin diizeltilmesini gu¢lestirme ve komplekslestirme-
sine katkida bulunan iki énemli faktérdir. Ornegin
asimetrik kalca kontraktirleri ayakta durma ve otur-
ma pozisyonlarinda lomber skolyoz, pelvik oblisite
ve anormal lordoza yol acabilir. Benzer olarak skolyoz
tedavisinde omurganin dizeltilmesi oturma ve ayak-
ta durma fonksiyonlarini engelleyen alt ekstremite
pozisyonlarina yol agabilir. Myelomeningoselli has-
talar arasinda skolyoz goriilme sikligi % 52-89 olarak
goOstermistir. Bazi calismalarda ise % 80-90 olarak
bulunmustur (22,27,30). Trivedi ve arkadaslari mye-
lomeningoselli hastalarda skolyoz Cobb agisini >20°
olarak tanimlamiglardir. Bu hastalarda ¢cogu egrilik
yasamin erken déneminde gelisirken, % 40 da 9 ya-
sindan sonra gelisir, bazen 15 yasina kadar belirgin-
lesmedigi bildirilmistir (37).

Myelomeningoselli hastalarin % 8 ila % 20 sinde
lomber omurganin kifotik deformitesi olur (1,5,14).
Bu hastalarda gelisim sirasina noral tiip yetersiz ge-
lisimi nedeniyle dorsal spinal kolondaki yapilar ek-
siktir ve deformite gelisimine neden olur. Spinal ka-
nalda noéral dokular Uzerindeki zarar verici etkisine
ilave olarak, ekstansor kaslar anteriora yer degistirir.
Bu pozisyonda artik iliopsoas kasina karsi omurganin
dik durmasini saglayacak yapi kalmamis olur, aksine
onlarin kuvvetleri lomber omurgada kifoza neden
olur (5). Genellikle cogu hastada deformite cocukluk
boyunca artar ve kifozda artis biyiime tamamlandik-
tan sonra bile beklenir (12,31-35). Deformite yiksek
norolojik lezyonlu hastalarda ¢ok belirgindir (5,22).
Carstens ve arkadaslari myelomeningoselli yaklasik
700 hastanin % 20 sinin lateral lomber grafilerinde
kifoz bulmustur (5). Kifoz deformitesi torasik veya
Ust lomber seviye sonucunda paraplejili hastalarda
ozellikle yaygindir. Kifoz deformitesi konjenital ve
paralitik olarak tanimlanir. Kifozun paralitik tipi daha
yaygindir ve iki tipe ayrilr; ¢cokme ile birlikte kifoz ve
rijit-keskin acili kifoz. Cogu egdrilik cok rijit kompo-
nentleri sahiptir, siklikla dogumda 80° i gecer ve her

yil 6°ila 12°ilerler (1,3,7,11-12,15,16,22,31).

McMaster ciddi lomber kifoz ve myelomeningo-
sel deformitesi olan 10 hastaya kifoz rezeksiyonu,
internal tespit ve omurga flizyonu ile tedavi etmis.
Kifoz preop ortalama 131° iken cerrahi sonrasi 44°
inmis. Bu prosedirin bir cok komplikasyon ile birlik-
te buyiik bir cerrahi islem oldugu belirtilmis. internal
tespit icin Harrington ¢ubuklari ve AO plaklar kulla-
nilmis. Orta torasik bolgeden sakruma uzun posterior
fuzyonun uzun donemli stabilizasyon ve torasik lor-
doz gelisiminin 6nlenmesi icin gerekli oldugu ifade
edilmis. Hastalarin iskelet maturitesine ulastiklarinda
destek icin kollarini kullanmadan dik oturabildikleri
ve basi yarasi olmayan diiz bir sirt elde ettikleri go-
rdlmustir (21).

Akbar ve arkadaslarinin deneyimine gore, lomber
kifozlu hastalar genellikle alt torasik bélgeden basla-
yIp ¢ogunlukla sakruma kadar uzanan posterior ark
deformitesi gosterir. T10 ile T12 seviyesi altinda noro-
lojik fonksiyonlarin korunmasi nadirdir ve komsu to-
rasik omurganin ve sakrolumbar gecis bolgesininde
kompansatuar hiperlordozu olabilir. Tedavi edilme-
diginde sagittal profildeki bu degisiklikler solunum
kaslari fonksiyonlarini etkili olarak yapamayacagi icin
solunum gucliklerine yol acabilir ve i¢ organlar siki-
sabilir. Gvdenin fleksiyonundaki artis basi nedeniyle
lreter boyunca idrar drenajinin gliclestirebilir. Sonug
olarak, alt kaburga kafesi uylugun anterioru ile karsi
karsiya gelir. Hastalarin sinirl fonksiyonel kapasitele-
rine ilave olarak, supine uzanmakta yetersizlik iceren
ciddi postural problemler hastay: zorlar. Ozellikle ki-
foz apeksinde basing yaralar gelisebilir, intraspinal
enfeksiyon ve menenjite neden olarak risk tasir, ve
cerrahi dizeltme sonrasi derin enfeksiyona neden
olma potansiyeli vardir (2). Konservatif tedavi icin
opsiyonlar kisitlidir. Breysleme zordur, nadiren etkili-
dir ve ileri devrelerde imkansizdir (1).

Luque rodlart kullanilarak degisik cerrahi tek-
nikler, anterior strut-greftleme ve anterior vertebra
cisim eksizyonu ile spinal osteotomi, lomber kifozu
stabilize etmek ve diizeltmek icin tanimlanmistir (13,
30, 38). ilk olarak Sharrard (32), Lindseth ve Stelzer
(13) tarafindan kifoz tedavisi icin vertebra cismi re-
zeksiyonu, kisa stabilizasyon ve postoperatif uzun
stireli immobilizasyon tarif edilmistir. Heydemann ve
Gillespie (10) tarafindan 1987 de torasik Luque rod
tel fiksasyonu ile uzun enstriimentasyon ve sakrum
ve pelvisde distal tesbit ile iyi sonuclar yayinlamistir.
Pedikil vidalar ile tespit ¢ozim saglamakla birlikte
pedikil yapisi bu hastalarda siklikla kiguk, displastik
ve uygun olmayan pozisyondadir. Rogers ve arkadas-
larina gore pedikiil vida tespiti lomber lordoz diizel-
tilmesini ve korunmasini saglar. Bu sayede anterior
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yaklasimdan kaginilabilir (28). Cengel sistemleri ise
torakal omurga yapisi nispeten normal hastalarda
etkilidir. Sakral ve pelvik tespitin genellikle fiks pelvik
obliklikle birlikte olan hastalarda gerekli oldugu di-
sunulir. Ancak, Wild ve arkadaglari anterior ve pos-
terior spinal flizyonun sonrasinda pelvis oblikliginin
spontan olarak duizeldigini bildirmistir (39). Cartens
ve arkadaslari (5) myelomeningoselli hastalarda 33
kifektomi yayinlamistir. En iyi sonug¢ konjenital rijit
tip kifozlarda elde edilmis. Belirgin postoperatif de-
ratasyon kifozun esnek paralitik tiplerinde kisa fiiz-
yon ile gdzlemlenmis (5). Ayni yil, Warner ve Fackler
modifiye sakral tespit teknigini yayinlamistir (38). Se-
rilerindeki 12 hastada yarim egilmis cubugun distal
ucu 1ci sakral foramina dogrultusunda gecirildiginde
daha iyi stabilizasyon sagladigi gorilmus. Ayni sekil-
de, Akbar ve arkadaslari da myelomeningosele bag-
Il lomber kifozu olan hastalarda Warner ve Fackler
teknigini standart olarak kullandiklarini belirtmistir
(1-2).

Ciddi lomber kifoz deformiteli myelomeningo-
sel hastalarinda omurganin sagittal plan diziliminin
saglanmasi daha iyi bir postural stabilite ve oturma
dengesi elde edilmesi dnerilir. Nolden ve arkadaslari
tarafindan myelomeningosel ve kifozu olan 11 hasta-
ya lomber sakropelvis subtraksiyon (dekansellasyon)
kifektomi teknigi ile vertebrektomi ve posterior ens-
trumentasyon uygulanmis. Minimum 2 yil takip edi-
len hastalara tekal sak korunarak sinirli artrodez ve
posterior transpedikiiler lumbosakral enstriimentas-
yon ile subtraksiyon (dekansellasyon) vertebrektomi
teknigi uygulanmis. Ortalama preoperatif kifoz 88°
iken ameliyattan hemen sonra 3° lordoz, ortalama
sagittal planda ortalama diizeltme miktari 91°, son
kontrolde 66° bulunmus. iki yillik takip sonucu orta-
lama kifoz kaybi 24° olarak gosterilmis. Vaskdiler ve
derin yara enfeksiyonu ile karsilagiimamis. Subtrak-
siyon (dekansellasyon) ve stabilizasyonun eksizyona
g6re morbiditesinin daha az oldugu ve sagittal den-
geyi sagladigi bildirilmis. Myelomeningosel ve eslik
eden kifoz deformitesi olan geng hastalarin tedavi-
sinde Onerilmistir (25).

Akbar ve arkadaslan retrospektif olarak yaptiklari
degerlendirmelerinde 28 pediatrik hastada Warner
ve Facker teknigi ile lomber kifektomi uygulamislar,
ortalama ameliyat sliresi 3.7 saat (1.5-7.6) ve ortala-
ma kan kaybi 1160 ml (300-3000 ml) olmus. Lomber
kifoz ortalama 131° (90°-170°) den cerrahi sonrasi
45° (15°-90°) diizelmistir. Ortalama diizelme 86° (40°-
130°) olmus, ortalama 2.5 (1-4) vertebra rezeke edil-
mis. Son kontrolde ortalama kifoz 45° (15°-100°), or-
talama korreksiyon kaybi 5° (8°-55°) olmus. Omurga
blylmesi Luque tel enstriimentasyonu uygulanan

torasik bolgede goézlenmis, Crankshaft fenomen to-
rasik stabilizasyon uygulanan 1 hastada karsilagiimis.
Fonksiyonel sonug iyi bulunmus. Tim hastalar el des-
tegi veya breys olmadan oturabilmis. Uzun dénem
komplikasyon olarak 9 hastada implant yetmezligi
gelismis, 5 hastaya revizyon cerrahisi gerekmis. Kor-
reksiyon sonrasi bu hastalarin 4 tinde rodlar sakruma
penetre olmus, 5 hastada rodlar kirilmis. implant yet-
mezligi yas veya kifozun baslangi¢ derecesi ile iligki-
li bulunmamis. Ancak implant yetmezligi ve cerrahi
sonrasi kalan deformite arasinda iliski gosterilmistir.
Cubuklarin baglanti yerlerine olan yiiklenme kuvvet-
leri kifozun apeksi ve plump line arasindaki residuel
mesafeye baglidir ve her ikiside implant yetmezligi
ile anlamli derecede iliskili bulunmustur (1). Gov-
denin tahmini adirhgi, cubuklarin uzunlugu veya
apeksin alt veya st balimii ile implant yetmezligi
arasinda korelasyon bulunmamistir. Ek olarak omur-
ganin uzunlugu, izafeten viicut yikseklidi icin hic bir
korelasyon gorilmemistir. Bu sonuglar temel alarak
diizeltme sonrasi implant yetmezligi riskini azaltmak
icin mimkdin oldugu kadar sagittal profilin yeniden
kurulmasi amaclanmalidir (1-2).

Komplikasyon olarak hastalarin yarisindan faz-
lasinda insizyona bagh nekroz ile birlikte yara en-
feksiyonu gortlir. Ward ve arkadaslar olgularinda
insizyona bagli yara nekrozunun uzun dénemli so-
run yaratmadigini ifade etmistir. Enfeksiyon oranlari
tekrarlayan Uriner sistem enfeksiyonlari ile birlik-
te oldugu zaman % 43 ve daha fazla gorilmustir
(8,37). Folley katater hasta stabil olunca mimkin
oldugu kadar erken cikarilmalidir. intravenéz antibi-
yotik taburcu edilinceye kadar postoperatif devam
edilmelidir. Norolojik defisit orani dusiktir (19, 37).
Serebrospinal sivi kacagi cerrahi diseksiyon veya spi-
nal kordun tetheringi sonucu olarak olabilir. Egriligin
ilerlemesi; eger flizyon seviyesi uygun olmayan kisa
bir seviyeden secildigi zaman flizyon seviyesi alti
veya Ustlinden olabilir. Psddoartrozis hastalarin %
76'dan fazlasinda cerrahi yaklasim, enstrimentas-
yonun tipine veya sadece posterior yaklasima bagli
olarak olur (4,34). Psddoartroz orani izole anterior
artrodezis ile % 0-50, izole posterior artrodezis ile %
26-76 ve kombine anterior ve posterior artrodezis
ile % 5-23 olarak bildirilmistir. implant yetmezligine
bagli sekonder psédoartroz orani ise olgularin % 65
de goérilmistir (18,23,37). immobilizasyona bag-
Il yaygin osteoporoza sekonder ekstremite kiriklari
yaygindir. Sunt malfonksiyonu genis egriliklerin akut
diizeltilmesini takiben olabilir (35).

Olgumuzda ise postoperatif yara problemi, en-
feksiyon, norolojik defisitte bozulma ve enstrimen-
tasyon da erken dénemde herhangi bir problem ile
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karsilasilmadi. Cerrahi sirasinda osteotomi tamamla-
nip diizeltme yapildiktan sonra cilt grefti kaydirilir-
ken olusan dura kagagi ise primer tamir edildi, daha
sonra ilave bir sorun gelismedi. Erken postoperatif
donemde sagittal ve koronal planda deformite kor-
reksiyonunun korundugu gorildi. Yeterli lomber
lordoz ve sagittal denge elde edilmesi icin dikkatli
properatif planlamayi takiben pedikll vida tespiti
ile tek basina posteriordan apikal kifotik vertebranin
osteotomi ile cikarilmasi etkili diizeltme sagladi. Sik
karsilasilan yara problemlerinin dnlenmesi ve cerra-
hi basarinin arttinlmasi icin plastik cerrahi ile birlikte
ameliyat bolgesinin ortlilmesinin ¢ok dnemli oldugu
gorilda.

SONUG:

Son 3 dekatta konjenital spinal bozukluklari olan

cocuklarin tedavisinde biylk gelismeler elde edil-
mesi hastalarin yasam suresinin uzamasina yol ag-

mistir (2). Bu nedenle myelomeningoselli hastalarda
eslik eden kompleks omurga deformitelerine eslik
eden kalca, alt ekstremite ve basi Ulserleri gibi orto-
pedik problemler ile daha sik karsilagilmaktadir. Ayri-
ca ilerleyici ve rijit lomber kifoz deformitesi ne yone-
lik cerrahi girisimler yiiksek komplikasyon oranlari ile
halen sorun olarak karsimiza ¢ikmaktadir. Posterior
yaklasim ile yapilacak kifoz diizeltilmesine yonelik
osteotomi, flizyon islemleri ve yara koruyucu teda-
viler sayesinde basarili olarak tedavi edilebilir. Ancak
kisa takip suremiz ve tek olguda uygulanmasi nede-
niyle uyguladigimiz teknikle ilgili yeterli degerlendir-
me icin uzun dénem sonuglara ve daha fazla hasta
sayisina ihtiya¢ vardir. Bu nedenle myelomeningo-
selli hastalarin omurga problemlerine yonelik cerrahi
tedaviler oncelikle iyi planlanmali, multidisipliner bir
bakis agisi ile ortopedi, norosirurji ve plastik cerrahi
ile birlikte degerlendirilmelidir.
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SPINAL HYDATID DISEASE:
THREE CASES PRESENTATION

SPINAL HIDATIK HASTALIK: UC VAKA SUNUMU

Omiir GUNALDI'", Ender Ali OFLUOGLU?,
Hakan KINA', Liitfi . POSTALCI"” Hidayet AKDEMIR?

SUMMARY

History: Hydatid disease of the spine is an extremly rare
condition with a poor prognosis that presents diagnostic and
therapeutic challenges.

Patients and methods: In this study, we presented three
cases with spinal cyst hidatidosis. The mean age was 32.3 years
and the mean follow-up time was 4.6 years. The patients were
evaluated clinical, biochemical and radiological follow up.
Location of the disease was limited to lumbosacral except one
case with involvement both lumbosacral and thoracal spine.
The spine was exposed posteriorly in all. Decompression or
curettage and resection of infected bone were performed. An
additional fusion with instrumentation was performed after
removing the involved posterior elements in one patient. At
postopererative period combined anti-parasitary therapy with
albendozole was also given in all patients.

Results: Outcome was excellent in one case. While partial
improvement was observed in one, no improvement was
obtained in another one. Repeated surgery was necessary in
all case, because of local reccurence or residue cysts.

Conclusions: Spinal hydatidosis is a locally malignant disease
with high reccurence rate. The prefered management is the
spinal decompression, vertebrectomy, and instrumentation
in appopriate cases and postoperative using of chemothrapic
drug as albendozole. Although all treatment modalities are
applied, local reccurence is very frequenty. The best and ideal
treatment is the prevention of the disease by eradication of
parasites from the hosts in the endemic areas.

Key words: Hydatid cyst, spinal infection, surgical treatment.

Level of evidence: Case report, Level IV

OZET

Gecmis bilgiler: Spinal kist hidatik, cok nadir bir durum
olup, mevcut tani ve tedavi olanaklari ile prognozu kétu bir
hastaliktir.

Hastalar ve yontem: Biz bu calismada, spinal kist hidatik
hastaligi olan (g vaka sunduk. Ortalama yas 32.3 yil, ortalama
takipsiresi ise 4.6 yildi. Hastalar, klinik, biyomekanik ve
radyolojik olarak degerlendirildi. Hem lumbosakral hem
torakal tutulumu olan bir hasta disinda diger hastalarda
yerlesim, lomber bolge ile sinirlydi. Bitln hastalarda omurga
posteriordan dekomprese edildi. Enfekte kemik, dekomprese
edilerek veya kirete edilerek cikarildi. Bir hastada posterior
elemanlar cikarildiktan sonra ilave olarak enstriimantasyonla
fuizyon uygulandi. Biitlin hastalara ameliyat sonrasi albendazol
ile anti-paraziter tedavi combine edildi.

Bulgular: Bir hastada sonu¢ mikemmeldi. Bir hastada kismi
iyilesme gordlirken, diger hastada iyilesme izlenmedi. Butiin
hastalarda local niiks veya rezidiv nedeniyle tekrar cerrahi
gerekti.

Sonuglar: Spinal hidatik hastalik, yiksek nlks orani
olan malin bir hastaliktir. Tercih edilen tedavi yaklasimi
spinal dekompresyon, vertebrektomi, uygun vakalarda
enstrimantasyon ve operasyon sonrasi albendazol
kullanilmasidir. Tim tedavi yaklasimlarina ragmen local
niks cok sik gorulur. En iyi ve ideal tedavi, hastaliga neden
olan parazitin taslyici endemic bolgelerde eradike edilerek
korunmaktir.

Anahtar Kelimeler: Kist hidatid, omurga enfeksiyonu, cerrahi
tedavi

Kanit Diizeyi: Olgu sunumu, Diizey IV

' Noérosirurji Klinigi Bakirkdy Ruh Saghgi ve Sinir Hastaliklar Egitim ve Arastirma Hastanesi, istanbul.
2 Prof.Dr. Norosiroji Uzmani, Medicana international Hospital, Beylikdiizii, istanbul.
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INTRODUCTION:

Hydatid cyst is an infectious disease caused
by Echinococcus Granulosus and most frequently
seen in Middle East, South America, New Zealand
and Mediterranean countries (2,19). Hydatid cyst is
located % 60-70 in the liver, and 10-15 % in the lung.
Spinal hydatid cysts account for 1 % of all cases of
hydatid disease (21).

Osseous location is seen 0,5-2 % and
approximately half of it is vertebrally located (8).
While the majority of cases involve thoracal and
lumbar spine, sacral and pelvic involvements are
rare (15). Disease usually spreads over the spine by
the direct extension from pulmonary, abdominal,
or pelvic infestation and affects the dorsal region
of the spine in about 50 % of all cases (4). Lumbar
spine involvement is seen about 20 % of all spinal
hydatid disease. Over a period of 10 years, 3 cases
of spinal hydatid disease with neurologic deficit
were diagnosed and treated at our institution and
observed for an average follow-up of 4.6 years.

The aim of this retrospective study is to share
our experiences of the pitfalls and challenges in
the diagnosis and management of spinal hydatid
disease and to discuss with a review of the relevant
literature.

REPORT OF THE CASES:

A retrospective evaluation of three patients with
spinal hydatid disease was done. There were three
man, with mean age of 32.3 years (range 14 to 52
y). The reccurence or residue time was 23.6 months
and the mean duration of follow-up was 4.6 years
(range 1 to 9 y). Clinical presentations of patients
are shown in Table-1. All patients had a history of
intractable back pain before the onset of other
symptoms and gradually increasing neurologic
deficit of the lower limbs. All of the patients
were investigated with routine haematologic
investigations, plain radiographs of the spine and
ultrasonographic examination of the abdomen.
The results of Casoni-Weinberg and indirect
hemagglutination tests were positive in two cases
and negative in another. Computed tomograpyh
(CT) and magnetic resonance imaging (MRI) were
used for diagnosis and delinating the extension of
the lesions, evaluating the primary target organs,
and determining reccurences. Infected area was
restricted to lumbosacral spine except one case with
involvement lumbar and thoracal spines together.
The disease involved more than one vertebra at
lumbosacral spine in all three patients. The diagnosis

were confirmed with both histopathologic and
surgical specimens by the presence of multiple cysts
within the vertebra and extradural or intradural
space.

The management is shown in Table-2. All
patients underwent surgery to excise the cysts and
laminectomy performed through the posterior
approach at the level of spinal involvement. The
cysts were removed carefully to avoid spillage, and
chemical sterilizing agents (20 % saline) were used
to prevent reccurence. Antihelminting therapy with
albendozole 15 mg/kg day was prescribed for 1 year
in all patients. The patients were followed every 3
months in first postoperative year and so yearly.
Repeated surgery was necessary in all case, because
of local reccurence or residue. There was no mortality
in the study.

Case-1:

A 14 year-old boy admitted to our clinic with pain
in the back and both of legs and disability in walking.
He had been operated for pulmonary hydatid cyst 1
year ago at other institute. After pulmonary surgery,
he had used albendazole as adjuvant chemotherapy
for 6 months at dosage of 15 mg/kg /day. Before
admitted to our clinic, he had back pain for two
months and complained about difficulty in walking
and both of leg pain for 3 weeks. On the neurological
examination, predominantly right asymmetrical
paraparesis, was observed. Bladder and bowel
functions were normal. Computed tomography of the
abdomen and lung and abdominal ultrasonography
showed no abnormality. Immunological tests for
hydatid cyst (Casoni and indirect hemagglutination)
were positive at level of 1/80 titration. MRI of the
lumbosacral region was performed, which revealed
a large, complex, multiloculated/multiseptated,
predominantly cystic lesion extending from L3 to S2
level (Fig.-1.a,b).

In addition to, MRI of the thoracic region showed
a lobulated 3X2 cm cystic lesion with a regular
contour at the T5 level (Fig.-1.c).

After intravenous gadolinium injection, there
was no contrast enhancement on T1-weighted
images. The lesion was compressed the dural sac
mediolaterally, predominantly at right side at the T5
levels (Fig.-1.d).

T5 and L4, L5, S1 laminectomies were performed
at the same session, after these a lot of pearly white
hydatid cysts located intradural extramedullary
were one removed intact and the others ruptured
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Figure-1. a. Sagittal T2 weighted MR image shows cysts formation from L3 to S2 level. b. Axial T2
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weighted MR image shows a lot of intradural extramedullary multiseptate cysts from L4 level. c.
Sagittal T2 weighted MR image shows cystic lesions that is almost isodens with cerebrospinal fluid,
causing intradural extention and spinal cord compression at the T5 level. d. Axial T2 weighted MR
image shows multi cystic lesions were compressed the dural sac mediolaterally, predominantly at
right side at the T5 level. e. Three mounth follow-up thoracal sagittal T2 weighted MR image showes
total removal of the cysts. f. Three mounth follow-up lumbar sagittal T2 weighted MR image shows

residual cyst. g. Residual hydatid cyst was totally removed in the MRI examination postoperatively.

intraoperatively, so surgical field was
irrigated with 20 % hypertonic saline

Histopathologic examination
confirmed  the  hydatid  cyst.
Albandazole treatment at dosage
of 15 mg/kg/ a day was started
in the preoperative period. The
postoperative stage was uneventful,
and was discharged on the tenth
postoperative day. He was readmitted
to our clinic with a history of urinary
retantion after three months symptom
free period. In the MR examination at
three months postopertively, it was
demonstrated that the hydatid cysts
had totally disappeared thoracic
region (Fig-1.e) and residue cyst in

lumbar region (Fig-1.f).

The patient was reoperated and
after laminectomy were performed,
multipl  hydatid  cysts located
intradural ~ extramedullary  were
removed totally, and the cavity
was irrigated with 20% hypertonic
saline. Residual hydatid cyst was not
observed in the MRI examination on
first day postoperatively (Fig-1.g).

He had good recovery without
reccurence in 1 years follow-up.
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Case-2:

A 31 year old male patient admitted to our clinic
in 2001 because of three months history of pain in
his wrist and left leg in the form of sciatalgia. The
neurological examination revealed positive Laseque
sign at 45 degree, ankle and toe dorsal flexion
weakness, hypoesthesia at L5-S3 dermatomes,
hypoactive achilles reflex on left side. Anal reflex and
sphincter tonus were normal. Lumbar MR showed
nonenhancing mass lesion that compressing on
the left L5, S1, S2 and S3 roots. The lesion was
hypointense on T1-weighted and hyperintense on T2
weighted images. The lesion located from L4 corpus
to S3 level and it had components also in perisacral
and sacroiliac articulations (Fig.-2.a).

There was no pathology in cranial, cervical and
thorocal MRI. Tomography of the abdomen and
lung and abdominal ultrasonography showed no
abnormality. Immunological tests for hydatid cyst
(Casoni and indirect hemaglutination) were negative.
During the operation, L4-L5 total laminectomy, left
L3-51-S2 partial hemilaminectomy was performed
via the posterior approach. Thinning and erosion
were observed in the posterior elements of the
extradural space. After the excision of multiple,
pearl-like, white capsuled cysts which are tendant
to rupture spontaneously, the operation area was
washed with hydrogen peroxide and hypertonic
saline. Diagnosis of hydatid cyst was confirmed
histopathologically.

Albendazol treatment (15mg/kg day) was

administered for 1 years post operatively. At the first
week postoperatively, lumbosacral MRI was taken
for the control and it was observed that the lumbar
cysts had disappeared, but there were residual cysts
at sacroiliac area. The patient’s postoperative pain
decreased and no meaningful change was observed
in muscle strength. The patient was discharged with
clinical follow-up proceeding. He readmitted to our
clinic with the left foot drop and urinary retention
complains that had begun ten days ago, after a three
years of symptoms free. In the MRI examination of
the patient, the presence of the hydatid cysts was
observed in the sacral and pelvic area (Fig.-2.b).

The patient was reoperated. Peroperatively bone
destruction was observed at the posterior structures
of the sacrum. Left S2, S3 partial hemilaminectomy
was performed and left S1 defect was widened.
It was seen that sacrum was eroded and the cyst
formation were spreaded into the pelvis. Varied sized
pearl shaped multiple cysts which were tendant
to rupture spontaneously, were removed. The
operation site was irrigated with hydrogen peroxide
and hypertonic saline. The postoperative Albendazol
treatment was started. It was observed that foot
drop and urinary retention improved at the early
postoperative stage. In the MRI examination on the
second day postoperatively, it was demonstrated
that the hydatid cysts were totally disappeared (Fig.-
2.0).

At 1-year follow-up, he was neurologically intact
but local reccurence was observed on control
lumbosacral MRI. He refused advised reoperation.

Figure-2.a. The lesion located from L4 corpus to S3 level was hyperintense on sagital T2 weighted images. b. Sagittal T2 weighted MR
which obtained after three years of symptoms free, demonstrates dense, multiple cysts in the sacral canal. c. After the second operation,
cysts were totally removed.

312



Spinal Hydatid Disease: Three Cases Presentation

Case 3:

A 52 year-old man admitted to our hospital with
a progressive pain on back and both of legs, lower
extremity weakness, respiratory distress, impotence
and incontinence of the bladder and the bowel. He
had been operated on seven times with diagnosis
of lumbar extradural hydatid disease at another
institute and had received long term albendazole
orally. Abdominal ultrasonography showed multipl
cysts in liver and intrapelvic area. Laboratory test
results were within normal limits.

MRI showed massive destruction of L2-3 segment
and spondilopitosis. Furthermore, multiple cystic
lesions in extradural space extend from the T12 to
S1 segments, in the paravertebral muscles and in the
intrapelvic area were determined (Fig.-3.a,b).

A diagnosis of recurrent hydatid disease was
considered. T12, L1, L4, L5, S1 laminectomies were
performed at the same session, after these a lot
of pearly white hydatid cysts located extradurally
were removed totally with their capsule, and the
cavity was irrigated with 20 % hypertonic saline and
posterior decompression and fusion were performed
(Fig.-3.0).

After surgery the back and other pains and
respiratory distress improved but neurologic deficits
did not change during postoperative period. He
remained non-ambulalatory with moderate flaccid
paraplegia and neurogenic bladder at 6 months
follow-up.

DISCUSSION:

The vertebral column is the site of primary
hydatid disease in 0.5 % to 2 % of all echinoccal
lesions of the body, but it accounts for 50 % of all
hydatid disease of the bone (1). The thoracic and
lumbar spines are involved in 75 % of cases, and
neurologic deficit is said to occur in 25 to 84 %
of cases (17). Abbassioun and Amirjamshidi (1)
reported involvement of thoracic vertebrae in 60 %
cases, lumbosacral in 35 %, and cervical in 5 % of
their series. Herrera et al (14) reported involvement
of thoracic and lumbar vertebrae in 20 cases in 2005.
We reported here 2 cases with lumbosacral and one
case with both thoracic and lumbosacral vertebrae
involvement.

That the primary site of the infestation and the
precise extend of the spinal hydatid disease are
very difficult to verify has led Braithwaite and Less
(8) to classify the spinal disease into five types: 1)
Primary intramedullary hydatid cyst; 2) intradural
extramedullary hydatid cyst; 3) extradural intraspinal
hydatid cyst; 4) hydatid disease of the vertebra; and
5) paravertebral hydatid disease.

While hydatid cyst usually is reported extradural
location, intradural extramedullary hydatid cyst is
extremly rare in the literature (4). Kalkan et al (16)
reviewed 25 cases of intradural extramedullary spinal
cysts reported in the world literature in 2007. In the
present study, cysts were located extradurally in two
cases and intradural extramedullary in another one.

Figure-3.a. MRI shows massive destruction of L2-3 segment, spondilopitosis and multiple cystic lesions in extradural space extend from
the T12 to S1 segments. b. Axial T2 MRI images show a lots of cysts in the paravertebral muscles and in the intrapelvic area. c. Posterior
decompression and fusion were performed after removal of invased vertebral bodies and cysts.
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Clinical presentation depends on level of the
affected vertebrae and the stage of the disease.
There are no pathognomic signs or symptoms of
spinal hydatid disease other than the symptoms
releated to compression (19). During intraosseous
phase, no symptoms are produced. When the bone
is breached by the cysts and extradural space is
violated, neurologic deficit with unremitting pain
ensues (18). Most symptoms related to spinal cord or
spinal nerve root because of compression effect or
ischemic changes. The patients usually presents with
a long history of back and radicular pain. Weakness
of limbs occurs later and paraplegia is reported in
25 % to 84 % of cases (9). In our study, all patients
had suffered from back and radicular pain. While
paraparesis and paraplegia were present in each
one case, cauda equine syndrome was developed
at the second admission in another who had normal
examination at preceding hospitalization.

The diagnosis usually is suspected on the basis
of clinical or radiologic findings, in addition to the
history of residence in endemic in areas. Accurate
diagnosis may be aided in some individuals by
eosinophlia and by positive results of a complement
fixation test, a casoni skin test, and enzyme-linked
immunoassay (7). Although positive predictive value
of Casoni test is 95 %, it has 40 % false positive
results (13).

The radiographic characteristics of spinal hydatid
disease are similar to those primary and secondary
tumors, Pott’s disease, and pyogenic infection of the
spine (20). MRl is the best imaging tool for diagnosis
spinal hydatid disease because it can show its
relationship to normal structures and spinal cord and
its extension into soft tissue (16). The hydatid cyst is
usually a single thin-walled cyst with the intensity of
the contents being similar to that of cerebrospinal
fluid (10). On T2-weighted imaging, the cyst wall
shows a low intensity rim around homogenous high
signal cyst content.

Recently one study have denoted that MR
spectroscopy can be useful to distinguish the
hydatid cyst from the cysticercosis (11).

Successful treatment of the vertebral hydatidosis
represents a challenge because of its local invasive
features. Surgery is the treatment of choice for spinal
hydatid disese. The surgical approach should be
guided by clinical evaluation and the findings on CT
and MRI. Laminectomy is used most frequently in the
surgical manegement of the spinal hydatitosis. Total
removal of cysts without rupture should be surgical

goal (15). But radical excision is almost impossible in
hydatid disease of the spine because of the absence
of distinc anatomic planes and the existence of
neural structures. Some authors have used anterior
approach to perform total corpectomy and bone
grafting, and a posterior approch to remove the
involved posterior elements and to perform a
posterior fusion with instrumentation (12). Aptetal (3)
stated that only posterior spinal cord decompression
was incomplete because of the faliure to remove all
cysts. However, early surgical decompression, radical
resection of affected vertebrae and stabilization,
irrigation of surgical field with various solution and
usage of postoperative adjuvant chemotherapy is
prefered treatment. Although efficacy of solutions
remains unproven, they have used widely in
reported studies and include; hypertonic saline (3 %,
10 %, 20 %), betadine 0.5 %, silver nitrate 0.5 %, and
formalin 2 % (1). The poor outcome may be related
to localization (intradural and extramedullary) of the
cyst because of week penetration of antihelminting
drugs, albendazole or mebandazole, metabolites
into the intradural space by passive diffusion
transport mechanism (22). Albendazole has good
oral absorbtion and higher intracystic levels. To
prevent reccurence with albendozole therapy is
reccomended for 1 year after adequate neural
decompression. At long term, the results of reports
about antihelminthing treatment are dissapointing
in spinal hydatid disease in literature (5).

Reccurence is a dilemma for the patients and
surgeons. Reccurence rate of 30 % to 100 % has been
reported in the literature (14). Most reccurences
occur within 4 years (1). The average remission time
between reccurences has been reported to be 29.6
months in one of the studies, thus emphasing the
need for regular and prolonged follow up (6). High
reccurence rate is due to extensive spread of the
disease at the time of diagnosis, rupture, spillage,
and implantation of cysts during excision and
surgical intervention. Turtas et all (23) reported a 50
% reccurence rate after posterior decompression.
They recommended extensive resection of the
vertebral bodies and fusion to control hydatidosis.
Incomplete removal of the affected vertebra through
an extensive posterior approch without spinal
stabilization may exacerbate cord compression as a
result of the increasing deformity.

In the spinal hydatidosis, cure is possible in only
a few instances that is, in patients with a single
that has been delivered with intact capsule (1). We
observed local reccurences in the all three patients.
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All patients underwent repeated surgery for local
reccurrences or residual cysts.

As conclusions spinal hydatidosis should be
consider in the differential diagnosis of any cystic
lesions of spinal cord and also destructive lesions
of the vertebrae in the endemic areas. Eradication
of the disease cannot be achieved even after radical
surgical intervention and chemotherapy. Although
the role of chemotherapy in the prevention of
the disease is not specifially determined, it is
recommended by nearly all authors. The prefered

manegement is the spinal cord decompression via
posterior or anterior approach, vertebrectomy and
instrumentation in appropriate cases, and followed
adjuvant chemotherapy. Although with all the
treatment modalities, this benign disease has a
malign course, because of its high rate of reccurence.
Results are seldom satisfactory and prognosis is
usually poor. We conclude that new antihelmintig
drugs are needed for an active nationwide
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CASE REPORT / OLGU SUNUMU

VERTEBRAL HYDATID DISEASE AND ITS TREATMENT
BY ANTERIOR-POSTERIOR RADICAL EXCISION, FUSION
AND CHEMOTHERAPY WITH ALBENDAZOLE. CASE
REPORT - ELEVEN YEARS FOLLOW - UP RESULT.

OMURGA KIST HIDATIGI VE ALBENDEZOL, ANTEROR VE POSTERIOR RADIKAL EKSIZYON
VE FUZYON ILE TEDAVISI: OLGU SUNUMU VE 11 YILLIK TAKIP SONUCLARI

Mehmet Nuri ERDEM?, Cem SEVER?, Mehmet Fatih KORKMAZ3,
Ismail OLTULU*, Erkan GURGENS, Mehmet TEZERS

SUMMARY

Hydatid cyst is a zoonosis caused by the larval form of parasitic
tapeworm Echinococcus granulosus. We present a case of
vertebral hydatid cyst with paravertebral abscesses operated
11 years ago. A 32 year old woman presented multiple
giant paravertebral abscesses at the level of T11-12 and L1
vertebrae and pathological fracture of L1 vertebra because of
vertebral hydatid cyst. Posterior instrumentation and fusion
followed by anterior L1 corpectomy and fusion were done.
Patient was pain-free at eleven-year follow-up. There was no
radiological evidence of relapse. Hydatid disease of the spine
is rare, misdiagnosis and therefore inadequate treatment and
recurrence is frequent. Maintaining the stability of the spine
and achieving a fusion mass is important in the decision of
surgical technique in vertebral type of hydatidosis.

Key words: Echinococcus
corpectomy, anterior fusion.

granulosus, hydatid cyst,

Level of evidence: Case report, Level IV.

OZET

Hidatit kist Echinococcus grantlozus'un larva formuiile olusan
bir zoonozdur. Bu calismada 11 yil 6nce paravertebral apse
ile birlikte vertebral hidatit kist nedeni ile ameliyat edilen
olgu sunulmustur. 32 yasindaki kadin hastada T11-T12 ve
L1 seviyelerinde yaygin paravertebral apse, L1 seviyesinde
vertebral hidatit kiste bagl patolojik kirik saptandi. Posterior
enstrimantasyon ve flizyon, anterior L1 korpektomi ve flizyon
uygulandi. Bir yil sonraki kontrolde hastanin semptomlari
tamamen duizelmisti. Radyolojik tetkiklerde apse niksu
gorilmedi. Olduk¢a nadir rastlanan vertebra kist hidatigi
tanisi ve tedavisi zor bir enfestasyondur. Niks ihtimali oldukga
ylksektir. Omurganin stabilitesinin temin edilmesi ve flizyon
kitlesinin elde edilmesi vertebral hidaditozun cerrahi tedavi
kararinda oldukga 6nemlidir.

Anahtar Kelimeler: Ekinokokus granilozus, hydatit kist,
korpektomi, anterior fiizyon.

Kanit Diizey: Olgu sunumu, Diizey IV.
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INTRODUCTION:

Hydatid cyst is a zoonosis caused by the larval
form of parasitic tapeworm Echinococcus granulosus
(5). E. granulosus mostly involves liver (50 % — 60 %)
and lungs (20 % - 30 %), however, any organ of the
body can also be involved (10 %) (7). Hydatid cyst of
bone includes 1% of all cases, 50% of this involves
vertebrae and most commonly is localized to the
thoracic spine and, in decreasing order of frequency,
to the lumbar, sacral, and cervical spine (6,9). Diag-
nosis and treatment of this rare disease is difficult.
Patient’s history, echinococcal agglutination test,
MRI is important for diagnosis. Management of ver-
tebral hydatid disease is much more difficult than
soft tissues. It has a very high rate of recurrence due
to difficulty of the radical excision. We present a case
of vertebral hydatid cyst with paravertebral abscess-
es operated 11 years ago with anterior corpectomy,
total laminectomy and posterior instrumentation.

CASE REPORT:

A 32 year old woman presented with back and
low back pain sought on September 2000. She had
a previous surgery 3 years ago on 1997 in another
hospital and partial laminectomy was applied with
the diagnosis of hydatid cyst. Neurologic examina-
tion, routine laboratory investigations and chest
radiography findings were normal. Severe pain was
the major complaint.

Recurrence of previous lesions was detected in
laminectomized site and surrounding soft tissue
posteriorly. Patient had multiple giant paravertebral
abscesses at the level of T11-12 and L1 vertebrae and
pathological fracture of L1 vertebra (Figure-1.a-b).

Figure-1.a. Preoperative radiographies showing pathological
fracture of L1 vertebra,

&

ko - — _
Figure-1.b. preoperative MRl showing multiple giant paravertebral
abscesses at the level of T11-12 and L1 vertebrae.

Total laminectomy, posterior instrumentation and
posterolateral fusion followed by anterior approach
with left thoracotomy, paravertebral abscess drainage
and decompressive L1 corpectomy were done . Fibular
and costal bone grafts were used for anterior fusion. In
another session right thoracotomy was done and other
paravertebral abscess was excised. The patient had inter-
mittent albendazole medication for 6 months (Figure-2).

s i o
Figure-2. Early postoperative AP and lateral radiographies.
Patient was pain-free at eleven-year follow-up.
There was no sagittal-frontal plain imbalance (Fig-
ure-3). Bony fusion was achieved anteriorly-posteri-
orly. There was no radiological evidence of relapse.
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Figure-3. Eleven years follow-up radiographies. Fusion and
maintenance of both sagittal and frontal balance without
recurrence can be seen.
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DISCUSSION:

Cystic hydatid disease is generally caused by a
parasitic tapeworm, Echinococcus granulosus. Hu-
mans are infected by ingesting the eggs excreted by
dogs, which are the definitive hosts. The liver and the
lungs are involved in approximately 90% of cases,
whereas bone involvement has been reported to be
only 0.5 to 4%. Spinal involvement in hydatid disease
is the result of portovertebral shunts. It usually starts
in the vertebral body and grows slowly because of
the resistant nature of bone. There are no pathog-
nomic signs or symptoms of spinal hydatid disease
other than the symptoms related to compression
(1,6,8-9) . Generally, the first symptoms are backache
and radicular pain (6). Weaknesses of the limbs oc-
cur in the later phase of the disease. Paraplegia, the
most serious complication of the disease, is caused
by compression of the spinal cord by the cysts. In our
case the first symptoms were severe back and low
back pain without any neurological deficit.

Spinal involvement is found in 50% of the cases.
The thoracic and lumbar spine are involved in 75%
of cases, and neurologic deficit is reported to occur
in 25 to 84% of cases (3,6). Spinal involvement has
been classified by Braithwaite and Lees (3) into five
types: 1) primary intramedullary hydatid cyst; 2) in-
tradural extramedullary hydatid cyst; 3) extradural
intraspinal hydatid cyst; 4) hydatid disease of the
vertebrae; and 5) paravertebral hydatid disease. With
regard to prognosis, the condition has a reported
mortality rate of 50 % (2). Multiple vertebral involve-
ment is unusual.

Diagnosis is usually difficult, and often is not
made until clinical signs and symptoms of spinal
cord or nerve compression appear. Even then, spinal
hydatidosis is often misdiagnosed. Accurate diagno-
sis can be confirmed by eosinophilia and by positive
results of a complement fixation test, a Casoni skin
test, and an enzyme-linked immunoassay. MRI char-
acteristically shows an image resembling a bunch of
grapes. The cyst walls are thin and regular, with no
septations. The presence of a markedly hypointense
cyst wall on T1-weighted and T2-weighted images,
and the absence of wall enhancement with gado-
linium, are characteristic of hydatid disease. In the
present case the MRI images showed severe bone
destruction, kyphotic deformity and multiple giant
paravertebral abscesses with characteristic signals at
those affected three levels.

Differential diagnosis are tuberculosis, mycoses,
pyogenic abscesses, and benign or malignant neo-

plasm of the spine. Missed diagnosis is frequent and
could be devastating because of high mortality and
morbidity (4) . The treatment of choice is total surgi-
cal removal of the cysts without perforation of the
cyst wall, and antihelminthic therapy with alben-
dazole or mebendazole. Radical excision is almost
impossible in hydatid disease of the spine because
of the absence of distinct anatomic planes and the
existence of neural structures so the local recur-
rence rate is high. Our case had a surgical procedure
3 years before our evaluation in another centre and
only partial laminectomy was applied. The choice of
surgical technique is important especially in type 4
vertebral hydatidosis to total removal of the cytsts,
correcting the deformity and maintenance of the
correction.

The surgical excision of the mass depends on the
location and extent of the lesion. The site and extent
of the cyst, relation with neurological structures,
presence of bone involvement and destruction, spi-
nal instability and deformity is important in decision
of surgical procedure type. Laminectomy with sim-
ple decompression is used most frequently (9). In
subjects with spinal hydatidosis with involvements
at one or more vertebrae accompanied by medium
and severe kyphosis, decompression, fusion and in-
strumentation by simultaneous successive anterior
posterior surgery is an effective and safe manage-
ment method for removing the lesion, decompress-
ing the spinal cord and nevre roots and effective
kyphosis correction with solid fusion mass. The com-
bination of this surgical procedure with chemother-
apy (albendazole) for at least 6 months seems to be
the most effective treatment method which also de-
creases recurrence.

Hydatid cyst should be kept as a differential diag-
nosis when encountered with a cystic lesion of spine.
Hydatid disease of the spine is rare, misdiagnosis
and therefore inadequate treatment and recurrence
is frequent. Maintaining the stability of the spine and
achieving a fusion mass is important in the decision
of surgical technique in vertebral type of hydati-
dosis. Combined anterior-posterior radical excision,
correction of deformities in both sagittal and frontal
plains, stabilization with strut graft and titanium in-
strumentation, and chemotherapy with albendazole
for at least 6 months for vertebral hydatid disease
seems to be the most effective treatment method
which also decreases recurrence.
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OZET SUMMARY

Skolyozla birlikte spinal kord patolojileri birlikte gorilebilir. Pathologies of the spinal cord may be associated with scoliosis.
Omurga deformitesi duzeltilirken spinal kordda gerilmeye When the spine deformity is corrected, deficits due to the
bagli norolojik defisit gelisebilir. Bunu i¢in 6ncelikle intraspinal spinal cord tension may develop neurological. For this reason,
patolojiye yonelik cerrahi islemlere gerek duyulabilir. Bu surgical procedures may be required for intraspinal pathology.
calismada, intraspinal anomali insidansinin ytksek bulundugu In this study we evaluated the treatment approaches of the
omurga deformitelerinde tedavi yaklagimlari incelenmistir. spinal deformities having high incidence spinal abnormalities.
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GiRiS:

Skolyoz, kifoz gibi omurga deformiteleri ile Chi-
ari malformasyonu (CM), tethered kord ve diger int-
raspinal patolojiler birlikte gorilebilir. Deformiteler
omurga egdriligi ve omurga kanal patolojileri agI-
sindan degerlendirilmelidir. Kanali i¢i patolojiler her
zaman klinik bulgu vermeyebilir. Hastalarin tedavisi
planlanirken bu patolojilerin miimkiin oldugu kadar
erken donemde saptanmasi faydalidir. Manyetik re-
zonans gorintlileme (MRG) yontemleri intraspinal
patolojilerin eslik ettigi klinik belirti vermeyen skol-
yozlu hastalarda tani koyarken yararlanilir.

intraspinal anomaliler ézellikle konjenital, infantil
ve jlvenil baslangicli skolyozlu hastalarda daha sik
(% 20) karsilasilmaktadir (13,17,22). Addlesan idio-
patik skolyoz (AIS) lu hastalarda ise anormal néro-
lojik muayene bulgusu, omurganin sol taraf egriligi,
apikal bolgede kifoz deformitesi ile birlikte intras-
pinal anomali gorilme riskinin arttigi bildirilmistir
(42,51,60). Skolyozla goérllen en yaygin intraspinal
anomali CM ve/veya siringomiyelidir (65-66). Tethe-
red kord, lipoma ve diastometamyeli diger en yaygin
anomalilerdir. Chiari malformasyonu Tip-1 (CM-I) de
serebellar tonsillerin foramen magnumdan asagiya
dogru fitiklasmasi, Chiari malformasyonu tip Il (CM-I1)
de ise spina bifida ile ve rhombensefalonun sarkma-
sl sonucu vermisin herniasyonu gorulir. MRG ile CM
foramen magnumdan kaudale serebellar tonsillerin
> 4-5 mm herniasyonu olarak tanimlanmistir (44).
CM'lu hastalarda % 50-90 skolyoz, CM-I hastalarin da
ise % 15-65 skolyoz gosterilmistir (6). CM veya sirin-
gomiyeli ile birlikte skolyoz gelisiminin mekanizmasi
halen bilinmemektedir. Siringomiyeli ile birlikte skol-
yoz bulunan hastalarin bazilarinda paraspinal kasla-
rin denervasyonu olabilir. Ancak, sirinksin buyukligu
ve serebellar tonsiller herniasyonun sarkma mikta-
rinin paraspinal kaslarin denervasyonu ile herhangi
bir iliskisi gosterilememistir (60). CM | ile birlikte si-
ringomiyeli olmadan skolyoz gelisebilecegine dikkat
cekilmistir (48).

Skolyozun cerrahi olarak dizeltilmesi kord ge-
rilmesine neden olarak norolojik yaralanma riskini
arttinir (10,42). Deformitenin tedavisi 6ncesi ayrintili
Norosiriirjik degerlendirme yapilmasi énerilir. intras-
pinal patoloji varsa deformitenin diizeltilmesi sirasin-
da norolojik bozulma riski nedeniyle 6ncelikle néral
aks malformasyonlari tedavi edilmelidir (21,47,63).
Tethered kord sendromunda (TKS); distal spinal kord
veya filumun komsu yapilara yapisarak alt ekstremi-
telerde ilerleyici sensorimotor defisit, fekal ve/veya
Uriner inkontinans ve kas-iskelet deformiteleri goru-

[Ur. Distal kordun gerilmesi idiopatik olabilir, lipoma
gibi intraspinal bir anormallikle birlikte gorulebildigi
gibi, daha ¢ok distal spinal kord kalintilarinin myelo-
displazili hastalarda disrafizmin tamiri sirasindaki ya-
pisikhgina bagh olabilir. Kordun cerrahi olarak gevse-
tilmesi; hastalarda agr semptomlarinin kétiilesmesi,
ilerleyici bacak deformiteleri veya spastisite de veya
birlikte gorilen spinal deformitenin akut dizeltilme-
si Oncesi Onerilir. Norofizyolojik intraoperatif monito-
rizasyon; gevsetme prosedurleri sirasinda istenme-
yen sinir kokl veya spinal kord yaralanmasi riskini
azaltir ve spinal deformite diizeltilmesi sirasinda kord
fonksiyonlarindaki herhangi bir degisikligi gosterir
(57,69). Tethered kord varliginda etkilenmis kordun
gevsetilmesi skolyozun durdurulmasi veya diizeltil-
mesi icin en iyi yontemlerden biridir (44). Literatlrde
CM:-l ile birlikte tethered kord goriilme olasiligi % 14
olarak bildirilmistir (1,26,30,52). Bu ylizden genellikle
CM gibi intraspinal anomalilerin cerrahi dekompres-
yonu oncesi midahalesinin gerekli oldugu oneril-
mistir (23,52,56,61).

Omurga deformitesi dizeltilirken spinal kord da
gerilmeye bagll norolojik defisit gelismemesi icin
kranioservikal veya lomber bélgeye yonelik cerrahi
islemlere gerek duyulabilir. Spinal deformitenin du-
zeltilmesi icin yuksek norolojik riskli bu hastalarda
tedavi tekniklerinin gelistirilmesi ve glivenli yontem-
lerin tercih edilmesi gereklidir. Bu amacla intraspinal
patolojiler ile birlikte goriilen omurga deformitele-
rinde uygulanan tedavi yaklasimlari incelendi.

TARTISMA:
intraspinal patolojiler:

Konjenital skolyozlu hastalarin yaklasik % 20 si
intraspinal anomali (Chiari malformasyonu, siringo-
miyeli, diastometamyeli ve tethered kord) icerebilir
(6,18). Benzer olarak, infantil ve juvenil skolyozlu
hastalarin % 20 sinde MRG de spinal kord anormal-
likleri gosterilmistir (18,23). Buna karsilik idiopa-
tik skolyozda bu insidans belirgin olarak dusuktir
(15,17,28). Skolyozla birlikte saptanan intraspinal
anomalilerin blyik cogunlugu cerrahi miidahale ge-
rektirmez. Cerrahi gerektirmeyen anomaliler genel-
likle kiicuk sirinks veya minimal serebellar ektopileri
kapsar (58).

Do, AIS lu 327 hastanin degerlendirildigi pros-
pektif calismasinda 7 hastada anormal MRG bulgu-
su saptamis ve hicbirinde norosirtirjik girisime gerek
duymamistir (17). Cerrahi dizeltme gerektiren int-
raspinal anomalilerin insidansi infantil skolyozda ¢cok
fazladir. Gupta, 6 hastanin 3 lne cerrahi miidahale
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gerektigini soylerken, Dobbs calismasinda 10 ano-
malinin 8 ine cerrahi midahale uyguladigini belirt-
mektedir (18).

Adolesan omurga egriliklerinde konservatif teda-
vinin yeri glinimuzde halen tartismaldir. CM-| veya
siringomiyeli ile birlikte skolyoz tedavisinde breysle-
menin etkisiz oldugu bilinmektedir (65). Spinal pato-
lojilerin (CM-I, tethered kord, intraspinal diger pato-
lojiler) eslik ettigi skolyoz ve/veya kifoz gibi omurga
deformitelerinin tedavisinde yaklasim genellikle
oncelikli olarak spinal patolojinin cerrahi tedavisini
takiben omurga deformitesinin ikinci bir operasyon
ile duzeltilmesi seklindedir. Dogrudan posteriordan
veya diger metotlar ile Norosirurjik yaklasim yapil-
maksizin spinal deformite diizeltilmesinin uygulana-
bilirligini inceleyen calismalar yayinlanmistir (61,66).
Her iki patolojinin ayni seansta bir biri pesi sira cer-
rahi tedavisi uygulanmistir. Xie, CM-I ile skolyoz de-
recesine gore adolesanlarda sadece posteriordan
vertebral kolon rezeksiyonu veya posterior enstri-
mentasyon ile her zaman suboksipital dekompres-
yon yapilmadan bu hastalarin tedavi edilebilecegini
g6stermistir (68). intraspinal anomali icin yapilan
midahaleler ile eslik eden skolyozun diizelmesine
ragmen daha yasl ve daha gec basvuran egrilikler
icin bu miimkiin olmamaktadir (42,46,47). Son yil-
larda néromonitorizasyon imkanlarindaki artis ile bu
iki prosediirlin tek bir anestezi islem ile uygulanmasi
gerceklesebilmektedir. Benzer uygulamalar konjeni-
tal skolyozlar icinde tanimlanmistir (51).

Tethered Kord:

Skolyoz diizeltildigi zaman kordun gerilmesi ne-
deniyle norolojik yaralanma riski artmaktadir. Bu ytiz-
den yapisik kordun distalden gevsetilmesine ihtiyag
duyulmaktadir. Genellikle skolyoz korreksiyonundan
4-6 hafta once uygulanir. Bu iyilesme siirecinde tek-
rar yapisiklik olusma olasiligr azalmaktadir (58). Tet-
hered kord gevsetmesi ve deformite diizeltiimesinin
sirast ile ilgili diger bir yaklagim ise; gevsetme prose-
diriiniin baslangicta uygulanmasindan en az 6 hafta
ile 6 ay sonra deformitenin dizeltilmesi yoniindedir.
Amag gevsetmeden dolayi stabilizasyon veya diizelt-
me yapilacak egriliklere izin vermek veya diizeltme
sirasinda spinal kord yaralanma riskini azaltmaktir.
Buna karsilik, literatiirde bu verileri destekleyen ke-
sinlesmis deliller yoktur. Samdani ve Ayvaz calisma-
larinda asamali cerrahinin gerekliligini arastirmistir
(4,58). Mldahale gerektiren intraspinal anomaliler ile
birlikte omurga deformitelerinin tedavisi 6ncesi no-
rolojik komplikasyon riskini azaltmak bu patolojilerin
tedavisi Onerilir.

Samdani, MRG da L4 de low-lying konus bulu-
nan 15 yasinda erkek hastaya progresif kifoskolyoz,
alt ekstremite parestezi ve idrar inkontinansi olan
gergin omuriligi gevsetme ve ayni seansta T2 den
pelvise posterior flizyon ile es zamanli cerrahi sonu-
cunu yayinlamistir. intraoperatif néromoniterizasyon
ile spinal kordun es zamanl gevsetilmesi ve skolyoz
dizeltilmesinin uygun secilmis hastalarda asamal
prosedirlerle karsilastirildiginda uygulanabilir bir
opsiyon oldugunu goéstermistir (58). Tethered kord
icin etkilenmis kordun gevsetilerek tedavisi yapil-
masi skolyozun durdurulmasi veya diizeltilmesi icin
onerilmistir (12).

Kifoz da tethered kord gevsetmesinin etkinligi
daha az tanimlanmistir, ancak kigk kifotik egrilikle-
rin deformite ilerlemesi olmaksizin iyilesebildigi gos-
terilmistir. Sadece 2 calismada ayni anda tethered
kord gevsetmesi ve skolyoz veya kifoz deformite kor-
reksiyonu tanimlanmistir. Samdani (58), tek asamada
tethered kord gevsetmesi ve T2 den pelvise fiizyon
ile deformite diizeltmeyi fatty filum ve tethered spi-
nal kord ile birlikte ilerleyici skolyozlu 15 yasindaki
bir olguda uygulamistir. Hamzaoglu ve arkadaslari
ise ortalama 13 yasinda 21 hasta icin ayni seansta
gerceklestirmistir (25). Tum hastalar icin 6.8 yil sonra
deformite korreksiyonunun korundugu gézlemlen-
mis, komplikasyon oranlar benzer bulunmustur.

Chiari Malformasyonu:

Charry, CM-I veya siringomyeli ile birlikte skolyoz-
lu hastalar icin diizeltici prosedirler esnasinda iatro-
jenik olarak norol doku hasarinda yiiksek risk nede-
niyle dikkat edilmesi gereken faktorleri belirtmistir.
Serebellar tonsiller sarkmanin spinal kordun hiper-
tansiyonuna neden oldugunu, genislemis sirinksin
spinal kordu komprese ederek ve kan dolasimini
azalttigini ve serebrospinal sivi yolunun basincinin
intraoperatif olarak anlamli sekilde degistigini gos-
termistir. Bu nedenle, kranioservikal kemik ve fossa
elemanlarinin dekompresyonu ve syrinks santi bu
vakalarda spinal flizyon Oncesi uygulanabilir oldu-
gunu ve 3-6 ay sonra, korreksiyon prosedurlerinin
norolojik acidan artan giliven ile uygulanabilecegini
bildirmistir (13).

CM-l ile birlikte ilerleyici skolyozda erken yasta ve
egriligin derecesi kiiclikken yapilacak dekompresyo-
nun sonuglarinin skolyoz egriligin diizelmesi tzerin-
de biyik oranda faydali oldugu gosterilmistir. Hafif
skolyoz ile birlikte CM-I malformasyonu olan ¢ocuk-
larda omurga deformitelerinin tek basina Norosirurji
ile stabilize edildigi veya dizeltilebildigi literatiirde
kanitlanmistir (21). Bununla birlikte genis egriligi
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olan adolesanlarda sonuglar bu kadar iyi degildir.
Brockmeyer, skolyozla birlikte CM-I ve siringomyelisi
olan hastalarda suboksipital dekompresyon ve du-
raplastinin egriligin diizelmesi veya stabil kalmasini
sagladigini hastalarin buyik kisminda gostermistir
(%62). Yasi 12 den biyik ve egriligi 50° den fazla ¢o-
cuklarda egriligin diizelme sansinin distik oldugunu,
buna karsilik kuclik egriligi olan 10 yasin altindaki
hastalarda suboksipital dekompresyon ve duraplasti-
den sonra egriligin dizelme sansinin fazla oldugunu
belirtmistir (11). Flynn, Norosirurji midahalesinden
sonra takip ettikleri hastalarda skolyozun ilerlemesi-
ninden; ileri yas (>11), ndrolojik semptomlarin varli-
g1, vertebra cisminin rotasyonu, cift skolyoz egriligi
ve hasta ile karsilasildiginda goriilen genis egrilik-
lerin (>50 kifoz veya >40 egrilik) neden oldugunu
bulmustur (22). Bhangoo, primer olarak kranio-ver-
tebral dekompresyon uyguladiklar semptomatik
CM-I ve klinik olarak skolyoz saptanan 13 hastada
skolyoz diizeltme cerrahisi gereken hastalarinin yas
ortalamasini 158 ay ve Cobb acisi da 76° olarak bil-
dirmistir (7). Sengupta, 16 hastada %37.5 un dizel-
digini, egrilikleri duzelenlerinde %71.4 lnin arka
beyin dekompresyonu sirasinda 10 yas alti oldugunu
gostermistir (63). Muhonen, dekompresyon sirasinda
10 yas alti olan tim hastalarin preoperatif egriligi 40°
den fazla olanlarda bile skolyozun geriledigini yayin-
lamistir (43). Eule, 8 yas alti dekompresyon uygula-
diklari 5 vakanin 5 inde de diizelme bildirmistir (20).

Myelodisplazi:

Myelomeningosel olan hastalarda Chiari ve tet-
hered kord patolojileri ile sik karsilasildigi bilinmek-
tedir. Mevcut problemlerinin daha da ilerlememesi
icin erken yasta tespitinin yapilarak gereken cerrahi
midahalelerinin gerekliligi ilerde olusacak deformi-
te ve ilave norolojik problemlerin ¢6zimi agisindan
onemlidir.

Myelomeningosel (myelodisplazi) c¢ocuklarda
yuksek oranda skolyoz, kifoz ve lordoz ile birlikte
bulunur (37). Myelomeningosel ile birlikte skolyoz
gorilme sikhigr % 62 ila % 90 olarak bildirilmistir
(50,59). Raycroft ve Curtis myelomeningosel hastala-
rinda omurga deformitelerinin sikhgini % 62 olarak
bildirmistir (45). Birlikte goriilen spinal deformiteler
genellikle ilerleyicidir ve hastalarin prognozunu etki-
ler. Vertebral anomaliler sonunda iskelet deformite-
lerine yol acarak klinik tabloyu kompleks hale geti-
rir. En belirgin ve sik karsilasilan konjenital anomali
lumbosakral vertebranin posterior arkinin yetersiz
olmasidir. Bu anormallikler skolyoz ve kifoz tedavisini
bir cok yonden etkiler (2,32). Diger konjenital malfor-

masyonlar hemivertebra, kelebek vertebra, diaste-
matomyelia ve ansegmente bar icerir (67). Myelome-
ningosel bulunan hastalarda omurga egrilikleri diger
gelisimsel anormallikler ile karsilastinldiginda genc-
lerde daha sik gériliir (45). ikiila 3 yaslarinda ortaya
cikabilir ve 7 yaslarinda ¢ok ciddi olabilir (2,50,64).

Myelodisplazili pediatrik hastalarda nérolojik bo-
zulmanin en yaygin nedeni sant disfonksiyonu iken
semptomatik tethering ikinci en yaygin etiyolojik
nedendir (5,8,12,14). Tethered kord gevsetmesi uy-
gulanan konjenital sendromlu veya sendromsuz 25
vakada, konjenital sendromsuzlarin motor fonksi-
yonlarinda % 64 diizelme, % 14 mesane ve barsak
fonksiyonlarinda iyilesme ve % 29 unda agrida azal-
ma bulunmustur. Konjenital olanlarin % 18inde me-
sane ve barsak fonksiyonlarina diizelme gorilmus-
tlr. Her iki gurupta da motor fonksiyonlarda, mesane
ve barsak fonksiyonlarinda ve agrida herhangi bir
kotiilesme olmamistir. Semptomlarin diizelmesi pos-
toperatif olarak genellikle 6-8 haftada acikca ortaya
¢ikmis (32). Benzer bulgular Quinones-Hinojosa (54)
tarafindan da yayinlanmistir. Bu oyazarlar retrospek-
tif olarak 15 eriskin hastayi degerlendirmistir ve has-
talarin % 46 da mesane ve barsak fonksiyonlarinda,
% 39 unda sirt agrisinda, % 31'inde motor fonksiyon-
larda diizelme, % 8 mesane kontroliinde azalma ve
sirt agrilarinda postoperatif kotiilesme yayinlamistir.

Daszkiewicz (16) TKS'lu 59 ¢cocugun degerlendi-
rildigi retrospektif calismasinda, hastalarin % 32.2
sinde anlamh klinik dizelme sfinkterlerden ziyade
alt ekstremitelerde cok daha belirgin oldugunu ve
“gevsetmenin derecesinin sonuglari etkileyen en
belirgin faktor” oldugunu bulmustur. Tek merkezli
genis bir seride myelomeningoselle birlikte spinal
kord gerilmesi olan hastalarin yaklasik % 23 U cerrahi
gecirmis, myelomeningosel hastalarinda gevsetme
prosedurleri sonrasi skolyoz dizeltilmesi yapildigi
yayinlanmistir (8). Skolyozu olan myelomeningosel
hastalarinda genis ve ilerleyici egriliklerden dolayi
deformite diizeltilmesi dncesi gerginligin gevsetil-
mesi dnerilmistir (12, 25).

Siringomyeli:

Qiu, skolyoz ile birlikte siringomyelisi olan hasta-
larda Norosirlrjik dekompresyon yapmaksizin omur-
ga deformitesinin dizeltilmesinin gtivenli oldugunu
gOstermistir (53). En son guvenli korreksiyon mik-
tarini Halo traksiyonu veya fulkrum da cekilen pre-
operatif radyografiler ile saptayarak posterior veya
kombine anterior-posterior yaklasim ile tatminkar
sonuglar elde etmistir. Norolojik defisiti olmayan,
hafif veya orta diizeyde omurga edriligi olan olgula-
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ra sadece pedikul enstrimantasyonu ile osteotomi
veya vertebral kolon rezeksiyonu (VKR) yapilmadan
deformite diizeltmesi uygulanmis. Xie, genis egriligi
olan ve belirgin ilerleme gosteren addlesan skolyoz-
da omurga deformitesinin dizeltilmesini ve flizyo-
nunu Onermistir (68). CM-I ve addlesan skolyoz olan
13 hastada; suboksipital dekompresyon yapmadan
tek asamali olarak posteriordan total VKR yaptiklar 7
hasta ile sadece posterior pedikiil vida fiksasyonu ve
deformitesinin diizelttikleri 6 hastayi karsilastirmistir.
Cobb acisi <90° (ortalama skolyoz 77.3°, kifoz 44°) ve
norolojik defisitleri olmayan sadece posterior enstri-
mantasyon ve deformite dlzeltmesi yapilan CM'lu
hastalarda postoperatif diizeltme oranlarini koronal
ve sagittal planda % 60.8 ve % 53.4 olarak bulmus-
tur. VKR yapilan grupta ortalama Cobb acisi skolyoz
ve kifoz icin 90° (ortalama skolyoz icin 100.1°, kifoz
icin 97.1°) den fazla bulunmus, korreksiyon orani ise
skolyoz icin % 63.3, kifoz icin % 71.1 6lculmustir. Bu
calismada CM icin herhangi bir norosirirjikal islem
yapilmamistir. Sonug olarak skolyoz ile birlikte CM-|
olan adolesan hastalarda omurga deformitesinin di-
zeltilmesi oncesi suboksipital dekompresyonun her
zaman gerekli olmadigi sonucuna varmistir (68).

Bradley ise addlesan 13 hastada baslangi¢ta no-
rosirtirjik dekompresyon yaptiklarini yayinlamistir.
Torasik skolyoz 46° (29-69°), kifoz 71° (31-119°) iken,
deformite cerrahisinden sonra ortalama dizeltme
miktarini % 48 (% 6-83) olarak bulmustur (9).

Asemptomatik siringomyeli icin cogu otor profi-
laktik norolojik operasyonlardan ziyade dikkatli goz-
lemlemeyi desteklemektedir (27). Skolyozda izole
siringomyelinin (CM olmaksizin) direkt sunt uygu-
lamasinin etkisi acik degildir, bazi ¢alismalar faydali
bulurken (59) diger calismalar ise faydasiz olarak ta-
nimlamistir (46).

Noromoniterizasyon:

Spinal cerrahi siiresince motor uyarilmis potan-
siyeller (MEP) ile monit&rizasyon kortikospinal yolun
intraoperatif biitiinliginin degerlendirilmesini sag-
lar (17). Bridwell, spinal kordun potansiyellerinin no-
rolojik defisitleri her zaman gdsteremeyebilecegini
ve rutin wake-up testini spinal korreksiyon prosediir-
leri sonrasi uygulamalarina ve desteklemelerine rag-
men zaman kaybi oldugunu ve monitdrizasyonun
strdirtlmesi ve deformite korreksiyonunun maksi-
mum etkinligini azalttigini belirtmislerdir (10). TKS
spinal kordun veya spinal kord kalintilarinin ¢evre
dokulara yapisikligindan dolayi olur ve siklikla spinal
disrafizmle iliskilidir ve genellikle spinal kordun distal
porsiyonunu icerir. Bu ylizden, buiyiime sirasinda kor-

dun dogal olarak ylkselmesi ve bu hareket sirasinda
spinal kordda gerilim uygulanmis olur. Teorik olarak
bu tekrarlayan gerilmeler potansiyel olarak geri do-
niissliz disfonksiyona ve spinal kordun yapisal hasa-
rina, alt ekstremitelerde progresif motor ve sensorial
klinik belirtilerin ortaya ¢ikmasina, agri, mesane ve/
veya bagirsak disfonksiyonuna, ve skolyoz gibi kas is-
kelet deformitelerine yol acabilir. ilerleyici semptom-
lar ortaya ciktiginda veya spinal deformite ile iliskili
olarak belirgin bir diizeltme g6z 6niine alinmasi ge-
rektiginde cerrahi gereklidir. “Tethering”e bagh nor-
mal anatomi degistiginden dolayi, cerrahi tamir sinir
koklerinde istenmeyen yaralanmalara neden olabilir.
Bunun gibi, norofizyolojik intraoperatif monitérizas-
yon (NIOM), elektromyelografi ile, somatosensoriel-
evoked potansiyeller (SEP), ve transkranial-evoked
potansiyeller (TCMEP) iatrojenik norolojik yaralanma
ve postoperatif defisit riskini minimalize etmek icin
sikhikla kullanilir (54). Gevsetme sonrasi norolojik
fonksiyonlarin duzeldigi, hatta tedavi sonucunun
gevsetmenin derecesine bagh oldugu bildirilmistir
(34, 38, 54). NIOM filum izole, disseke edilip ve kesi-
lirken olusabilecek sinir kdku yaralanmalari riskinden
dolayi TKS cerrahisinin ayrilmaz parcalarindan biridir.
Tipik olarak cerrahi bulgulari ve semptomlari ilerleyi-
ci olan hastalar icin uygundur. Cerrahi icin endikas-
yon; agri, ilerleyici ortopedik deformiteler ile birlikte
skolyoz, norolojik defisit ve spastisite iceren durum-
lardir.

Es zamanli cerrahi:

Noromoniterizasyon  tekniklerindeki  gelisme-
ler, her iki prosediriin ayni operasyonda yapilabil-
mesini mumkidn kilmaktadir (35-36,41,48). Mehta,
retrospektif olarak birbiri ardina gelen 15 pediatrik
hastaya ayni anda spinal kord untetring ve deformi-
te duzeltilmesi ile skolyoz ve/veya kifoz icin flizyon
sonuclarini yayinlamistir. Klinik ve radyolojik olarak
baslangic degerleri, ameliyat detaylari, morbidite ve
postoperatif sonuclar degerlendirilmistir. Bu guru-
bun sonuglarini iki asamali untetring cerrahisini ta-
kip eden skolyoz duzeltilmesi uygulanan 21 hasta ile
karsilastirmistir (41). Skolyoz icin % 27, kifoz igcin % 50
ortalama diizelme bildirmistir, bu asamali prosediir-
lerle elde edilen korreksiyon araliginda bulunmustur
(4,40,58). Mehta, es zamanli tethered kord gevsetme-
si ve spinal flizyon ile skolyoz ve kifoz korreksiyonu
icin tek agamali yaklagiminin belirgin operatif ve pos-
toperatif morbidite yapmaksizin guivenli oldugunu
gOzlemlemistir (41). Ayni operasyon ekibi tarafindan
yapilan 2 asamali yaklasim ile karsilastirildiginda es
zamanli yapilan yaklasim daha az kan kaybi, daha
kisa ameliyat siiresi, daha az hastanede kalis suresi,
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daha iyi deformite ve tethered kord korreksiyonu ve
daha az perioperatif komplikasyona neden oldugu-
nu gostermistir (41).

intraspinal anomali hastalarda birlikte olan omur-
ga deformitelerine yonelik cerrahide yetersiz flizyon
% 12 ile % 50 gorlurken, bu serilerde sadece 1 has-
tada (% 6.7) psodoartrozis yayinlanmistir (19,24, 31-
33). Barley, gevsetme sonrasi daha 6nce Ust ekstre-
mitede zayif norofizyolojik cevaplarda intraoperatif
aniden diizelme gosterilen ayni seansta skolyoz di-
zeltilen ve tethered kord cerrahisi uygulanan lomber
seviyede myelodisplazi, Chiari-Il malformasyonu, cid-
di skolyoz ve tethered kordu olan bir olguda yayin-
lamistir. Hastadaki monitorizasyon degisiklikleri ile
klinik iyilesmenin uyumlu oldugu postoperatif olarak
fark edilmistir (5). Tethered kord gevsetmesinden
sonra egriligin progresyonu nu tanimlayan cesitli ¢a-
lismalar vardir (48-49, 55-60), bu hastalar deformite
dizeltilmesi icin es zamanli tethered kord gevsetme-
sinden ve omurga flizyonundan fayda gorebilirler.
Pierz ve McLone gore, genis egrilikli hastalarin % 80
den fazlasinda (>40° ve 50°) ilerleyen deformite icin
untetring sonrasi omurga flizyonu gereklidir (39,49).
Mehta ise, iskelet olarak immature > 40° egrilikli has-
talarda flizyon gerektiren progresyonun insidansi %
83 olarak gozlemlemistir (Risser O ila 2) (41).

Skolyoz ve/veya kifoz dizeltilmesi icin omur-
ga flizyonu ve ayni anda tethered kord gevsetmesi
deformite ilerlemesi olacak muhtemel hastalarda
guvenli ve etkili bir yaklasim olabilir (48). Ozellik-
le iskelet olarak immature ve egriligi hizl ilerleyen
genis egrilikli hastalarda artmis skar ve norolojik
yaralanma iceren olgularda ikinci bir operasyonla
birlikte olusabilecek riskleri minimize edebilir. Ayni
anda yapilan daha erken muidahaleler tethered kord
gevsetmesi sirasinda iskelet deformesiyle birlikte
deformitenin duzeltilmesinin sonucunu iyilestirmek
amaclanir. Kuglik egrilikler, stabil egrilikler veya iler-
lemeden ziyade stabil olmasi muhtemel iskelet ola-
rak matiir cocuklarda ayni anda yaklasim kontrendi-
kedir. Bu yaklasimda uygun hasta se¢imi ve gereksiz
yaklagimlardan uzak durmak c¢ok o6nemlidir. Karar
verirken baslica faktorler; egrilik >40° iskelet olarak
immature olma, torasik egrilik, alt lomber ve sakral
motor disfonksiyona neden olan egrilikler sayilabilir

(60). Ancak ayni anda yapilacak yaklasimdan fayda-
lanacak hastalarin dogru bir sekilde saptanmasinda
gereklidir (48).

Komplikasyonlar:

Skolyoz cerrahisine bagl noérolojik komplikas-
yonlar bildirilmistir (13,62,70). Tomlinson, transient
norolojik defisiti olan bir olguda spinal fiizyondan 2
hafta sonra hastada bas agrisi, disfaji, ve boyun agrisi
gelismis ve MRG ile siringomyeli tespit etmistir (65).
Schlesinger, skolyoz cerrahisi sonrasi parapleji olan
bir hastada laminektomi uygulanmasina ragmen di-
zelme olmadigini bildirmistir (62).

Oneriler:

Xie, diizeltme sirasinda konveks taraftan segmen-
tal kompresyon yaparak deformitenin primer diizelt-
mesinin asamali olarak yapilmasini 6énermis, ayrica
preoperative konveks bending radyografilerindeki
ana egriligin kalan agisi siklikla en son gelinecek du-
zeltme miktarini gosterdigini ve spinal kordun ko-
runmasi i¢in pozitif bir rol oynadigini vurgulamistir
(68). Dural sak'in 2-3 cm den daha az biziismesi ve
katlanmasina dikkat edilmesi gerektigi, daha fazla
stkismanin norolojik basiya yol acabilecegdi bildiril-
mistir. Kawahara, hayvan deneylerine gore vertebra
yuksekliginin 1/3 kadar yapilan kisaltmalarin spinal
kordda herhangi bir olumsuz degisiklige yol agmadi-
gini gostermistir (29).

SONUC

Konjenital veya néromuskiiler skolyoz ile birlikte
noral kanal anormallikleri diger omurga deformitele-
rine gére daha fazla goriilebilir. intraspinal patoloji-
lerin erken teshis edilmesi ve skolyozun yakin takip
edilmesi cok 6nemlidir. Bazen intraspinal patolojiler
herhangi bir nérolojik bulgu vermeyebilir. Ozellikle
MRG skolyoz cerrahisi 6ncesi bu patolojilerin tanim-
lanmasinda cok énemli bir rol oynamaktadir. intras-
pinal patolojiler spinal egriliklerin cerrahi duzeltil-
mesi Oncesi tanimlanmali ve tedavi edilmelidirler.
Cerrahi teknikte dikkat edilmesi gereken en dnemli
noktalardan biri spinal kordu germeden korreksiyon
uygulanmasidir. Noromonitdrizasyon uygulamasi;
enstriimantasyon ve diizeltilme esnasinda cerrahinin
glvenligini arttirmaktadir.
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OMURGA CERRAHISINiIN ONCULERI / FRONTIERS OF THE SPINAL SURGERY

VICTOR AUGUSTE MENARD

VICTOR AUGUSTE MENARD

Esat KITER'

OZET

Victor Menard, antibiyotik tedavisinin olmadigi bir dénemde
kemik ttiberkiilozu tedavisi ile ugrasmis 19. Yazyilin en 6nemli
Fransiz hekimlerindendir. Kendisinin kemik tiiberkiilozundaki
oncelikli yaklasimi konservatif tedavi de olsa omurga
cerrahisinde sik kullanilan kostotransversektomi teknigini
1894 yilinda tanimlamistir.

Anahtar Kelimeler: Victor Menard, Spinal tiiberkiiloz, Pott
hastaligi, kostatransversektomi.

Kanit Diizeyi: Biyografi, Diizey V

GiRiS:

Victor Auguste Menard, Fransa’nin en nlu
hekimlerindendir. Percival Pott'dan 140 yil sonra
yasasa da Ozellikle tlberkiloz tedavisi konusunda
onun mirasini iyi degerlendirmistir. Antibiyotigin
olmadigi bir dénemde tiberkiloz hastalarinin
tedavisinde farkh bir kavram uygulamistir.

HAYAT HiKAYESi:

Victor Menard, 1854 yilinda Fransa’nin Nant
sehrinde dogmus ve 81 yasinda 1935 yilinda
olmdstdr.

Victor Menard, 1892 yilinda kurucusu oldugu
ve Paris'in kuzeyinde Normandiya kiyisinda yer
alan Berck Deniz Hastanesinde (Maritime Hospital
of Berck) uzun yillar kemik ve eklem tiiberkilozlu
hastalarinin tedavisi ile ugrasti ve yine bu hastane de
bircok hekime egitim vermistir (Sekil-1) (2).

SUMMARY

Victor Menard is one of the famous physician of French
medicine in 19th century. He dealt with bone tuberculosis
while in the period of anti-tuberculosis agents have not
been discovered. Although his primary approach to the
bone tuberculosis was conservative, he described important
surgical techniques as well. His well known study is description
of costotransversectomy published in 1894.

Key words: Victor Menard, spinal tuberculosis, Pott disease,
costotransversectomy.

Level of evidence: Biography, Level V.

Sekil-1. Berck Deniz Hastanesi

1 Prof. Dr., Pamukkale Universitesi Tip Fakiiltesi Ortopedi ve Travmatoloji ABD, Denizli.
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Esat KITER

OMURGA CERRAHISINE KATKILARI:

tiberkilozundaki tedavi
yontemleri ile ilgili diinyanin bir¢cok yerinden
ziyaretcisi olmustur. Kendisi ortopedi cerrahi
olmasina karsilik tberkiilozun cerrahisiz tedavisi ile
daha cok ugrasti (3).

Omurga ve kalca

Felsefe olarak, tliberkiiloza bagli iskelet sisteminin
lokal tutulumlari ile ugrasmanin ¢ok o6nemli

olmadigini, tiberkilozun sistemik bir hastalik olarak
kabul edilip tedavi yaklasiminin buna goére yapilmasi
gerektigini savunmustur. Bu amacla hastalari ¢ok siki
hijyenik sartlarda ve bol glineslenme ile birlikte uzun
stire immobilize etmistir (Sekil-2).

Sekil-2. Tuberkilozlu hasta kogusu

Cahstigr 1100 yatakli hastanesi Mans denizinin
hemen kiyisinda, havanin ve manzaranin uygun
oldugu giinesin bolca kullanilabildigi bir iklimdeydi.
Kemik tuberkiilozunda bu tarz ‘Senatoryum’
tedavisini en istikrarla uygulamis hekim Menard'dir.

Bu kadar konservatif bir hekim olmasina karsilik,
omurga cerrahisinde adinin 6limsiz olmasini
saglayan cerrahi uygulamalar da tanimlamistir (4-5).

1894 yilinda Pott paraplejisi gelismis (ic hastanin
cerrahi tedavisinin sonuglarini yayinlamistir. Her
hastayi farkh bir cerrahi miidahale ile tedavi etmistir.
Laminektomi uyguladigi bir hastada elde edilen
sonuc basarisizdir. Diger hastada apse uygun sekilde
drene edilememistir. Son hastada ise daha planl
bir sekilde cerrahi islem yapilmis, abse basariyla
bosaltilmis ve hastanin paraplejisi  dlzelmistir.
Bu tarihte ilk kez yapilan ‘kostatransversektomi’
operasyonudur (4) (Sekil-3).

Bu operasyon daha sonra bircok cerrah
tarafindan modifiye edilerek popiilarize edilmistir. Bu
cerrahlardan en 6nemlilerinden birisi de daha 6nceki
yazilarimizda bahsettigimiz Dr Capener/dir.

| olarak norolojik agidan

ETUDE PRATIOUE

MAL DE POTT

LE W MENARD

Sekil-3. Menard'in Pott yayini

Menard ilk tanimlamasindan sonraki makalesinde
23 hastanin sonuglarini yayinlamistir. Sonuglar genel
iyilesmeyi g0Ostermekle
birlikte prosedirde iki temel sorun gézlenmektedir.
Superenfeksiyon ve disarlya drene olan sinds
trakti. Bu iki komplikasyonda tim bu prosediirlerin
antibiyoterapisiz yapilmasindan kaynaklanmaktadir
(Sekil-4).

Abscess

Abscess 41%

a»

Sekil-4. Kostatransversektomi
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Victor Auguste Menard

Tuberkiloz icin bulunan ilk ila¢ 1947 yilinda
streptomisindir. Bunu 1949'da PAS (paraaminosalisilik
asit) 1952 yilinda izoniazid takip eder. Bu nedenle
Capenerin 1954 yilinda tanimladigi prosediir,
antibiyoterapinin  mucizevi  etkisiyle omurga
tlberkilozu tedavisinde ¢ok daha tatmin edici
sonuclar vermistir (1). Antibiyotik tedavisi, Dr
Menard'in  hayatini adadigi  konservatif tedavi
yaklasiminin da sonu olmustur.
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STE SORULARI / CME QUESTIONS

1- Wascke ve arkadaglarinin ¢aligmasinda
mikrodiskektomi uygulanan hastalarin kagina yag
grefti yerlestirilmigtir.

a) 34
b) 44
c) 54
d) 64
e) 74

2- Asagidaki ¢ikarimlardan hangisi Wascke ve

arkadaglarinin ¢aligmasina gére dogrudur?

a) Yag greftleri, postoperatif epidural fibrozisin
gelismemesi konusunda etkisi saptanmamugtir.

b) Yag greftleri, istatistiki olarak anlamli olacak
sekilde postoperatif epidural fibrozisi artirmaktadir.

¢) Yag greftleri, istatistiki olarak anlamli olacak
sekilde postoperatif epidural fibrozisi azaltmaktadir.

d) i¢ine steroid yapilan yag grefti epidural
fibrosisi 6nleme konusunda daha etkindir.

e) I¢ine metotreksat yapilan yag grefti epidural
fibrosisi 6nleme konusunda daha etkindir.

3- Giinald: ve arkadaglarinin ¢aligmasinda 50 yas
alts kag spinal stenoz olgusu vardir?

a) 11
b) 21
c) 31
d) 41
e) 51

4- Giinald: ve arkadaglarinin ¢aligmasinda
50 yas alt1 spinal stenoz goriilen omurga diizeyi
agagidakilerden hangisidir?

a) Ll1-2
b) L2-3
o L34
d) L45
e L5-S1

5- Giinald1 ve arkadaglarinin ¢aligmasinda
tek tarafli yakinmasi olan hastalarda asagidaki

yontemlerden hangisi tercih edilmelidir?
a) Total laminektomi

b) Total laminektomi + posterior
enstriimantasyon

¢) Anterior dekompresyon
d) Hemi laminektomi

e) Transspinéz yaklagimla mikrogiriirjikal

dekompresyon

6- Ofluoglu ve arkadaglarinin ¢alismasinda karpal

tiinel sendromu olan kag hasta degerlendirilmigtir?
a) 460
b) 560
) 660
d) 760
e) 860

7- Ofluoglu ve arkadaglarinin galigmasinda karpal
tiinel sendromlu hastalarin yiizde kaginda spinal
stenoz eglik etmektedir?

a) %5

b) % 10
c) % 15
d) % 20
e) % 25

8- Ofluoglu ve arkadaglarinin caligmasina gore
agagidakilerde hangisi dogrudur?

a) Karpal tiinel sendromunun siddeti (ciddiyeti)
arttik¢a, spinal stenoz eglik insidansi azalmaktadir.

b) Karpal tiinel sendromunun siddeti (ciddiyeti)
arttikca, spinal stenoz eslik insidansi artmaktadir.

¢) Karpal tiinel sendromunun siddeti (ciddiyeti)
ile spinal stenoz eslik insidansi arasinda korelasyon

yoktur.

d) Karpal tiinel sendromunun siddeti (ciddiyeti)
ne olursa olsun spinal stenoz vakalarin tamaminda
mevcuttur.

e) Hicbiri
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9- Yildirim ve arkadaglarinin olgu sunumunda yer
alan hastadaki intraspinal schwannoma omurganin JTSS 24(2) sayist STE SORULARI
hangi diizeyinde yer almaktadur?

a) L1
b) L2
c L3
d) L4
e) L5

DOGRU CEVAPLARI:

e T T T

10- Giinaldi ve arkadaglarinin olgu sunumunda
yer alan hastalarin kaginda niiks geligtigi buna bagl
olarak reoperasyon gerektigi belirlenmistir?

o

(o]

a) Higbirisinde

b) Sadece bir hastada
¢) Iki hastada

d) Ug hastada

e) Dort hastada

¥ % N WM RN =

o
i
(g}
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26 Ekim 2013- Cumartesi, Saat: 19.00 / Yer: Florance Nightengale Hospital, Gaglayan / istanbul
“Intraoperatif néral monitérizasyon”

Dr. Ensor TRANSFELD

“Olgu Tartigsmasi”

Dr. Mehmet TEZER, Dr. Ciineyt SAR, Dr. Gagatay OZTURK, Dr. Meric ENERCAN

Moderator: Dr. Azmi HAMZAOGLU

20 Kasim 2013- Garsamba, Saat: 19.00 / Yer: Florance Nightengale Hospital, Gaglayan / istanbul
“Pediatrik ve eriskin kompleks ve rijid omurga deformitelerinde osteotomiler”

Dr. Azmi HAMZAOGLU

“Olgu Tartismasi®

Dr. Gagri KOSE, Dog. Dr. Mehmet AYDOGAN, Dr. Meric ENERCAN, Dr. M. Biilent BALIOGLU
Moderator: Dr. Serdar KAHRAMAN

18 Aralik 2013- Carsamba, Saat: 19.00 / Yer: Ozel Kolan Hastanesi, Sisli, istanbul.

“Patolojik omurga kiriklarinda vertebroplasti ve kifoplasti: endikasyonlar, teknik, sonuglar ve sorunlar”
Dr. Mehmet AYDOGAN

“Olgu Tartismasi”

Dr. Onat UZUMCUGIL, Dr Giiltekin GEGEN, Dr. Fatih DIKICI, Dr. Nuri ERDEM

Moderator: Dr. Mehmet TEZER

15 Ocak 2013- Gargsamba, Saat: 19.00 / Yer: Marmara Universitesi Tip Fakiiltesi / istanbul.
“Erken baslangigli skolyozda cerrahi tedavi; endikasyonlar, teknik, sonuglar ve sorunlar”

Prof. Dr. Murat BEZER

“Olgu Tartigmasi”

Dr. Gagatay OZTURK, Dr. Onat UZUMCUGIL, Dr. Tufan CANSEVER, Dr. Yunus ATICI
Moderatér: Dr. Alpaslan SENKOYLU
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19 Subat 2013- Gargsamba, Saat: 19.00 / Ozel Amerikan Hastanesi, Nisantas / istanbul.
“Noéromuskuler skolyoz, klinik, tani ve tedavideki zorluklar”

Dr. Turgut AKGUL

“Noéromuskuler skolyozda cerrahi planlama ve cerrahi tedavi segenekleri”

Dr. Ufuk TALU

“Olgu Tartismasi”

Dr Giiltekin GEGEN, Dr. Fatih DIKIiCI, Dr. Nuri ERDEM, Dr. Giirsel SAKA

Moderatér: Dr. Ciineyt SAR

19 Mart 2013- Gargsamba, Saat: 19.00 / TSK Haydarpasa Askeri Hastanesi, Kadikoy / ISTANBUL
“Spinal stenozda cerrahi: endikasyonlar, teknik, sonuglar ve sorunlar™

Dr. Serkan BILGIC

“Olgu Tartismasi”

Dr. Erdogan MERIH, Dr. Ender OFLUOGLU, Dr. Necdet SAGLAM, Dr. Murat MERT

Moderator: Dr. i. Teoman BENLI

16 Nisan 2013- Garsamba, Saat: 19.00 / Yer: Ozel Liv International Hospital, Sisli / istanbul
“Torakolomber omurga biyomekanigi ve sonlu elemanlar modeli™”

Dr. Alpaslan SENKOYLU

“Olgu Tartigmasi”

Dr. Sinan KAHRAMAN, Dr. M. Akif ALBAYRAK, Dr. Erdogan MERIH, Dr. Turgut AKGUL
Moderatér: Dr. Gagatay OZTURK

13 Mayis 2013- Gargsamba, Saat: 19.00 / Yer: Ozel Hisar Intercontinental Hospital, Umraniye / istanbul
“Primer ve metastatik malign timdrlerde tani, siniflama, planlama ve cerrahi tedavi”

Dr. i. Teoman BENLI

“Primer ve metastatik malign omurga timérlerin hangisinde preoperatif veya postoperatif kemoterapi etkindir? Nasil?
Prognoz”

Dr. Ahmet Bekir OZTURK

“Olgu Tartismasi”

Dr. Tufan CANSEVER, Dr. Giirsel SAKA, Dr. Nuri Erdem, Dr. Ender OFLUOGLU, Dr. Turgut AKGUL
Moderatér: Dr. Onder AYDINGOZ (TOTBID Baskani)

10 Haziran 2013- Carsamba, Saat: 19.00 / Yer: S. B. Metin Sabanci Balta Limani Kemik Hastaliklari Egitim ve
Arastirma Hastanesi, Baltalimani / iSTANBUL

“Rijid kompleks omurga deformitelerinde cerrahi tedavi: endikasyonlar, teknik, sonuglar ve sorunlar™

Dr. Mehmet Biilent BALIOGLU

“Olgu Tartismasi”

Dr. Mehmet AYDOGAN, Dr. Sinan KAHRAMAN, Dr. Mehmet Akif ALBAYRAK, Dr. Yunus ATICI,

Dr. Necdet SAGLAM

Moderatér: Dr. Mehmet Akif KAYGUSUZ

DUZENLEME KURULU

Dr. Mehmet TEZER (Baskan)

Dr. Ciineyt SAR

Dr. i. Teoman BENLI

Dr. Alpaslan SENKOYLU

Dr. Gagatay OZTURK

Dr. Mehmet AYDOGAN (Sekreter)

* Bu toplantilar Tiirk Ortopedi ve Travmatoloji Birligi Dernegi (TOTBID), Tiirk Omurga Dernegi (TOD) tarafindan
desteklenmektedir.
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