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TURK OMURGA CERRAHISIi DERGiISI

Turk Omurga Cerrahisi Dergisi, Turk Omurga
Cerrahisi Dernegi’nin resmi yayin organidir. Turk
Omurga Cerrahisi Dernegi, Prof. Dr. Emin Alici 6n-
derliginde az sayida lye tarafindan 1989 yilinda iz-
mir (Turkiye)’de kuruldu. Dernegin kurulug amaci:

- Omurga cerrahisi ile ugrasan Ortopedi ve Trav-
matoloji uzmanlar ile Noérosirurji uzmanlarini bir
araya getirerek omurga cerrahisi ile ilgili bilgi ve bi-
rikimlerini paylasmalarini saglamak,

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

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

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

- Omurga cerrahisi egitiminde standardizasyonu
saglamak,

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

- Tum bu ¢abalarla Turk omurga cerrahisini ge-
listirmek ve Diunya omurga cerrahisine bu yolla kat-
kilar saglamaktir.

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

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

Dergi, klinik ve temel arastirma, davetli derleme-
ler ve olgu sunumlari seklindeki Yayin Kurulunun
onayladidi orijinal makaleleri ingilizce veya Tirkge
olarak yayinlar. Calismalar, en az iki hakem tarafin-
dan degerlendirildikten sonra yayinlanabilir. Yayin
Kurulu, yayini kabul etme, dizeltiimesini isteme ve
yayinlamama hakkina sahiptir. Dergi, her l¢ ayda
bir cikar ve dort sayida bir cilt tamamlanir.

Tirk Omurga Cerrahisi Dergisi’nde yayinlanan
calismalardaki bilimsel veri, bilgi ve ¢ikarimlar ile il-
gili bilimsel etik ve mediko-legal sorunlar yazinin
yazarlarinin sorumlulugundadir, konuyla ilgili edit®-
rin ve yayin kurulunun higbir sorumlulugu yoktur.

Son yillarda artan bilimsel etik ve mediko-legal
sorumluluk bilinci dergimiz i¢in temel esaslari olus-
turur. Bilimsel ¢evrelerin ve toplumun da beklentisi
bu ybdndedir. Dergimizde yayinlanan makalelerde,
alintilarin mutlaka kaynak belirtilerek kullaniimasi
zorunlulugu vardir. Dergimiz, hasta haklarina saygi-
I olup, dergide yayinlanan ¢alismalarda hasta onay
formlarinin olmasina 6zen gdsterir ve hastalarin
kimliklerini desifre edecek sekilde isimlerinin kulla-
nilmasina, fotograflarin g6z bandi olmaksizin basil-
masina izin vermez. Calismalara ait etik kurul onay-
larinin olmasini zorunlu tutar. Yazarlar, ticari kuru-
luglardan maddi destek almiglarsa bu durumun
acikga belirtilmesini sart kosar. Dergimiz yazarlar-
dan destek alinan kurulusun makalenin icerigine
karismadigina, yayinlanmasina midahale etmeye-
cegine ve izinsiz baska bir yerde kismen veya ta-
mamen yayinlanmayacagina dair taahh(t ister.

Turk Omurga Cerrahisi Dergisi, dernek Uyeleri-
ne ve abonelere Ucretsiz olarak dagitiimaktadir.
Derginin yayin ve dagitim giderleri, dernek uye ai-
datlarindan, kongre gelirlerinden ve dergiye alinan
reklam bedellerinden saglamaktadir. Reklam bedel-
leri aktlel fiyatlara gére belirlenir. Dergi yayin kuru-
lu, bir veya birden cok ticari kurulugla sponsorluk
anlasmasi yapmaya yetkilidir. Ancak ilgili kuruluglar,
asla derginin bilimsel icerigine, tasarimina, yayinla-
rin yayinlanma sirasina ve surecine midahale ede-
mezler.

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




lismalarda hayvan haklarina saygili olunmasi ge-
rektigi inancinda olup, yayinlanan calismalarda bu
prensiplere uyma zorunlulugu getirmistir.

Son yillarda klinik olarak ilgili bilimsel gelismeler,
cagdas olculer, daha sofistike istatistiksel yaklagim-
lar ve iyi formule edilmig arastirma planlarinin artan
kullanimini ve st diizey raporlamayi icermektedir.

Bilimsel yazilar, diger yazilar gibi, yaratici bir su-
reci yansitir, sadece bir eylemi degil. Bir raporun ka-
litesi tasaridaki fikrin ve arastirmanin yonetilmesinin
kalitesine baglidir. iyi hazirlanmis sorular veya hi-
potezler, tasari ile iligkilidir. lyi hazirlanmis hipotez-
ler tasariyi gdsterir ve tasari da hipotezi gésterir. Bir
raporun etkililigi kisalik ve odak ile ilgilidir. Az nok-
taya dikkat cekmek yazarlarin kritik konulara odak-
lanmasini saglar. Kisalik ve 6zlik tekrardan kagin-
ma (birkac istisna hari¢), sade stil ve dizgun
gramer ile elde edilir. Pek az orijinal makalenin
3000 kelimeden fazla olmaya ihtiyaci vardir. Daha

uzun makaleler temel yeni metotlar raporlaniyorsa
veya bir literatir arastirmasi yansitiyorsa kabul
edilebilir. Yazarlarin agdahl ifadeden kaginmasi
gerekmesine ragmen, etkili iletisim saglayan kritik
bilgi cogu kez sorularin (veya hipotezler veya anah-
tar konular) tekrarlanmasi anlamina gelir. Sorular
Ozet, Giris ve Tartisma bélimlerinde belirtilmeli, ve
yanitlar Ozet, Sonuclar ve Tartisma béliimlerinde
yer almalidir.

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




THE TURKISH JOURNAL OF SPINAL SURGERY

The Turkish Journal of Spinal Surgery is the offi-
cial publication of the Turkish Spinal Surgery
Society. The Turkish Spinal Surgery Society was
established in 1989 in Izmir (Turkey) by the pio-
neering efforts of Prof. Dr. Emin Alici and other a
few members. The objectives of the society were to:

- establish a platform for exchange of informa-
tion/experience  between Orthopedics and
Traumatology Specialists and Neurosurgeons who
deal with spinal surgery

- increase the number of physicians involved in
spinal surgery and to establish spinal surgery as a
sophisticated medical discipline in Turkey

- follow the advances in the field of spinal
surgery and to communicate this information to
members

- organise international and national congres-
ses, symposia and workshops to improve education
in the field

- establish standardization in training on spinal
surgery

- encourage scientific research on spinal surgery
and publish journals and books on this field

- improve the standards of spinal surgery nati-
onally, and therefore make contributions to spinal
surgery internationally.

The Turkish Journal of Spinal Surgery is the offi-
cial publication of the Turkish Spinal Surgery
Society. The main objective of the Journal is to
improve the level of knowledge and experience
among Turkish medical society in general and
among those involved with spinal surgery in particu-
lar. Also, the Journal aims at communicating the
advances in the field, scientific congresses and
meetings, new journals and books to its sub-
scribers.

The Turkish Journal of Spinal Surgery is as old
as the Turkish Spinal Surgery Society. The first con-
gress organized by the Society took place in
Cesme, Izmir, coincident with the publication of the
first four issues. Authors were encouraged by the
Society to prepare original articles from the studies
presented in international congresses organized by

the Society every two years, and these articles
were published in the Journal.

The Journal publishes clinical or basic research,
invited reviews, and case presentations in English
or Turkish after approval by the Editorial Board.
Articles are published after they are reviewed by at
least two reviewers. Editorial Board has the right to
accept, to ask for revision, or to refuse manuscripts.
The Journal is issued every three months, and one
volume is completed with every four issue.

Responsibility for the problems associated with
research ethics or medico-legal issues regarding
the content, information and conclusions of the ar-
ticles lies with the authors, and the editor or the edi-
torial board bears no responsibility.

In line with the increasing expectations of scien-
tific communities and the society, improved aware-
ness about research ethics and medico-legal res-
ponsibilities forms the basis of our publication po-
licy. Citations must always be referenced in articles
published in our journal. Our journal fully respects
to the patient rights, and therefore care is exercised
in completion of patient consent forms; no informa-
tion about the identity of the patient is disclosed;
and photographs are published with eye-bands. Et-
hics committee approval is a prerequisite. Any fi-
nancial support must clearly be disclosed. Also, our
Journal requests from the authors that sponsors do
not interfere in the evaluation, selection, or editing
of individual articles, and that part or whole of the
article cannot be published elsewhere without writ-
ten permission.

The Turkish Journal of Spinal Surgery is availab-
le to the members of the society and subscribers
free of charge. The publication and distribution
costs are met by membership fees, congresses,
and the advertisements appearing in the journal.
The advertisement fees are based on actual pri-
cing. The Editorial Board has the right for signing
contracts with one or more financial organizations
for sponsorship. However, sponsors cannot inter-
fere in the scientific content and design of the jour-
nal, and in selection, publication order, or editing of
individual articles.

The Turkish Journal of Spinal Surgery agrees to
comply with the "Global Compact" initiative of the
UN, and this has been notified to the UN. Therefore,




our journal has a full respect to human rights in ge-
neral, and patient rights in particular, in addition to
animal rights in experiments; and these principles
are an integral part of our publication policy.

Recent advances in clinical research necessi-
tate more sophisticated statistical methods, well-
designed research plans, and more refined repor-
ting.

Scientific articles, as in other types of articles,
represent not only an accomplishment, but also a
creative process. The quality of a report depends
on the quality of the design and management of the
research. Well-designed questions or hypotheses
are associated with the design. Well-designed
hypotheses reflect the design, and the design
reflects the hypothesis. Two factors that determine
the efficiency of a report are focus and shortness.
Drawing the attention to limited number of subjects
allows the author to focus on critical issues.
Avoidance from repetitions (apart from a few excep-
tions), a simple language, and correct grammar are

W

a key to preparing a concise text. Only few articles
need to exceed 3000 words, and longer articles
may be accepted when new methods are being
reported or literature is being reviewed. Although
authors should avoid complexity, the critical infor-
mation for effective communication usually means
the repetition of questions (or hypotheses or key
subjects). Questions must be stated in Summary,
Introduction and Discussion sections, and the
answers should be mentioned in Summary,
Results, and Discussion sections.

Although many journals issue written instruc-
tions for the formatting of articles, the style of the
authors shows some variance, mainly due to their
writing habits. The Turkish Journal of Spinal
Surgery adopts the AMA style as a general instruc-
tion for formatting. However, not many authors have
adequate time for learning this style. Thus, our jour-
nal is tolerant to personal style within the limitations
of correct grammar and plain and efficient commu-
nication.




YAZARLARA BILGILER

Turk Omurga Cerrahisi Dergisi (www.jtss.org),
Omurga Cerrahisi Dernegi’nin yayin organidir. Omurga
hastaliklari ile ilgilenen hekim grubuna dogrudan hitap
eden multidisipliner, hakemli bir dergidir ve spinal bilginin
gelisimine 6nemli katkida bulunacak orijinal ¢alismalarin
yayinlanmasi amaciyla dizenlenmistir. Dergi, klinik ve te-
mel arastirma, davetli derlemeler ve olgu sunumlari sek-
lindeki Yayin Kurulunun onayladigi orijinal makaleleri in-
gilizce veya Turkge olarak yayinlar. Calismalar, en az iki
hakem tarafindan degerlendirildikien sonra yayinlanabilir.
Yayin Kurulu, yayini kabul etme, duzeltiimesini isteme ve
yayinlamama hakkina sahiptir. Dergi, her ¢ ayda bir ¢i-
kar ve doért sayida bir cilt tamamlanir.

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

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

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

Dergiye ulasan calismanin, baska bir yerde daha 6n-
ce yayinlanmamis (6zet veya 6n rapor disinda) veya ya-
yin icin degerlendirme asamasinda olmamasi gerekir. Ya-
yinda adi gegen her ¢alismacinin, calismaya katiimis ol-
dugu disundlur. Tim yazarlar, galismay! okuduklarini ve
icerigi ile Tirk Omurga Cerrahisi Dergisi’ne génderilmesi-
ni onayladiklarini ekteki "Basvuru Mektubu"nda oldugu
gibi ayri bir yazi ile bildirmelidirler. Calismanin dogrulugu
ile ilgili son sorumluluk, dergi, editérler veya yayinciya de-
gil, yazarlara aittir. Basvuru mektubunda ayrica herhangi
bir ticari kurulustan destek alip almadiklarini da acikca
belirmelidirler.

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

Hastalardan yazili izin alinip ve bu belge calismayla
birlikte dergiye yollanmadik¢a hastalarin taninmamasi
icin gbzleri kapatiimali ve fotograflardan isimleri ¢cikartma-
hidir.

- izinler: Yazarlar, ekte yer alan 6rnekteki gibi (Yayin
Hakki Devri Mektubu) ayri bir yazi halinde, calismanin
daha 6nce bagka bir dergide yayinlanmadigini ve deger-
lendirmede olmadigini bildirmeleri gerekir. Yazarlar ayni
zamanda calismalarinin tim yayin haklarini dergimize
devrettiklerini bu yazi ile bildirmelidirler. Yazarlarin, baska
bir yerde yayinlanmis olan alinti, tablo ve resimlerin kul-
lanilabilmesi icin telif hakki sahibinden (genellikle yayin-
c1) yazih izin almalari ve géndermeleri gerekir.

Derlemelerin formati, orijinal verileri bildirenlerinkin-
den farkli olacaktir. Fakat ortak prensiplerin cogu uygula-
nir. Bir incelemenin bir "Ozet", bir "Giris" ve bir "Tartisma"
bolimuine ihtiyaci vardir. Girig b6limUnin odaklanmig ko-
nulara ve bu konular icin bir gerekceye ihtiyaci vardir. Ya-
zarlar calismalarini diger mevcut materyalden (monogra-
fi, kitap bolumleri) ayirtan benzersiz yaklagimlar okuyu-
cuya sunmalidir. Konular "Girig" bélimunin son paragra-
finda verilmelidir. Bir incelemenin "Giris" bolimu, orijinal
materyali veren belgelere dayanan bir makale ile birlikte
dort paragraftan uzun olmasi gerekmez. Daha uzun "Gi-
ris"ler odagi kaybetmeye yatkindir, bu nedenle okuyucu
hangi yeni bilginin sunulacagindan emin olamaz.

"Girig"ten sonraki bélimler nerdeyse her zaman belir-
li incelemeye 6zgudur, fakat tutarli bir sekilde duzenlen-
melidir. Basliklar (ve uygunsa alt bagliklar) paralel yapi iz-
lemeli ve benzer konular yansitmalidir (6rnegin tanisal
kategoriler, metot secimi, cerrahi midahale segimi gibi).
Okuyucu sadece bagliklar g6z énune aldiginda, incele-
menin mantigini anlayacak sekilde agik olmalidir. "Tartig-
ma", gézden gegcirilmig literatlirle uyumlu bir batin olarak
ve "Girig"te belirtilen yeni konularin kapsaminda birlegti-
rir. Sinirlamalar, verilmis bir ¢calismadakinden ziyade lite-
ratirdekileri yansitmahdir. Bu sinirlamalar, teshisin veya
tedavi seciminin az veya c¢ok belirli degerlendiriimesine
engel olan literatirdeki bosluklarla ilgili olacaktir. Litera-
tirdeki celismeler kisaca arastiriimalidir. Okuyucu sade-
ce sinirlamalari aragtirarak literatlrt perspektife oturtur.
Yazarlar "Tartisma" bélimind, "Ozet" béliminin sonun-
da kisa haliyle verilecek olmasina benzer sekilde 6zet ifa-
deler ile bitirmelidir.

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




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

- Baglik (80 karakter, bosluklar dahil): Ozet béli-
muUntn okuyucunun dikkatini gekmesinde 6énemli oldugu
gibi, baghk da ayni énemi tagimaktadir. Az sayida kisa
kelime ile soru ortaya atan veya soru cevaplayan baglik-
lar, sadece konuyu belirten bashklardan daha basarih
olacaklardir. Ayrica "Bisfosfonatlar kemik kaybini azaltir"
gibi bagliklar ana mesaji etkili sekilde tasir ve okuyucula-
rin daha cok aklinda kalr.

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

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

Genel olarak bir Ozet bélimii makalenin tamami ta-
mamlandiktan sonra yazilmalidir. Bunun sebebi, yazma
slirecinin disuinceyi ve hatta belki de amaci nasil degis-
tirdigi ile iligkilidir. Yazar(lar) ancak verilerin dikkatli g6z-
den gegcirilmesi ve literatir ile sentezinden sonra etkili bir
Ozet yazabilir.

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

VI

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

- Giris (250 — 750 kelime): Makale konusuyla ilgili ta-
rihsel literatlr bilgisini icermeli, problem ortaya konulma-
I, calismanin amaci ve problemin ¢6zimu igin yapilanlar
anlatiimahdir.

Giris kismi en kisa bélim oldugu halde belki de en kri-
tik bolimdur. Giris bélimu konular etkili bir bicimde be-
lirtmeli, bu konular ve sorular icin gerekgeleri formdle et-
melidir. Bununla beraber ¢alismalarin cogu sunlar icin ya-
yinlanir: (1) tamamen yeni buluslar bildirmek igin (nadi-
ren vaka raporlar, fakat bazen temel veya klinik calisma-
lar); (2) daha 6nceden raporlanan calismalari teyit etmek
icin (6rnegin vaka raporlari, kiiclk ilk seriler); (3) veriler
velveya sonuglar celigkili ise literatirdeki celigkileri tak-
dim etmek veya belirtmek icin. Arastirmalar ve diger 6zel
makalelerin disinda bu (¢ amagctan bir tanesi genelde Gi-
ris bélimunde belirtiimelidir.

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

Gergekten yeni materyallerin oldugu ender istisnalar-
la birlikte, yazarlar gerekgeler éne stlrerken temsili litera-
ture referans vermelidir. Bu gerekgeler yenilik ve sorula-
rin gegerliligini kurar ve literatlire yerlestirir. Yazarlar 6n-
culleri ilgili aktarmalar ile sade bir sekilde belirtmeli ve
alintilar ile yazarlarinin isimlerini tanimlamaktan kagin-
malidir. Bu yaklagimdaki istisnalar yeni bir metot icin ge-
rekce gelistirmekte gerekli oldugunda ge¢cmis metotlarin
tanimini, veya gecmis 6rnek olustururken énemli oldu-
gunda yazarlarin isimlerine ithafi icerir. Alintilarin agikla-
malari uygun gérulirse Tartisma bdlimunde takip edebi-
lir. Bir gerekce hazirlarken, her tirli yeni mudahale belli
sorunlari ¢dzmek igindir. Ornegin, yeni implantlar (kon-
sept olarak yeni degilse) daha dnceki implantlar ile yasa-




nan sorunlari bertaraf etmek icin belirli kriterlere goére ta-
sarlanir. Amag yeni bir tedavinin raporlanmasi ise ¢alis-
manin oncllleri, acgiklanan sorunlari (mimkinse nicel
sikliklarla) icermelidir ve onlara atifta bulunmalidir.

Son paragrafta mantikh olarak dncekilerden baglar ve
calismanin degiskenlerine (bagimli, bagimsiz) gére belir-
tilecek sorular veya hipotezleri agiklamalidir. Galisma de-
giskenlerine gbre dayandirilmayan konular anlaml sekil-
de belirtilemez. Raporun odagi bu sorulara odaklanmay-
la ilgilidir ve rapor literatlirde iyi sekilde agiklanmis cevap-
lari olan sorulardan kaginmalidir (6rnegin idiopatik skol-
yozda en fazla rotasyon olan omur apikal omur mudur?).
Sadece yeni ve agiklanmamis bilgi varsa veriler, belirtil-
mig sorulari cevaplama geregi disinda bildiriimelidir.

- Materyal-Metot (1000-1500 kelime): Hastalarin
epidemiyolojik, demografik bilgileri, klinik ve radyolojik ¢a-
lismalari, cerrahi teknik, sonuclarin degerlendirme meto-
du ve istatistik calismalar bu bélimde ayrintili olarak be-
lirtilmelidir.

Prensip olarak "Materyal ve Metot"lar calismay:i tek-
rarlamak icin baska arastirmaci igin yeterli detaylari icer-
melidir. Uygulamada ise, bu tir detaylar ne pratiktir ne de
istenir ¢iinkll pek cok metot daha énce daha detayli ola-
rak yayinlanmistir ve ayrica uzun tanimlar okumay:i zor-
lastinir. Bununla beraber, Materyaller ve Metotlar bdlimu
tipik olarak en uzun bélimdar.

Klinik ¢alismalari raporlarken yazarlarin ulkelerinin
kanunlarina ve dizenlemelerine gore etik komitelerinin
veya kurumsal inceleme kurulunun onayini belirtmek zo-
rundadirlar. Uygun yerde bilgisi verilen onay belirtiimeli-
dir. Bu onay "Materyal ve Metot" bélumuantn ilk paragra-
finda belirtiimelidir.

Baslangicta okur temel calisma tasarisini gérmelidir.
Yazarlar daha dnce raporlanmis metotlari sadece kisa bir
sekilde tarif etmeli ve atifta bulunmalidir. Yazarlar bu me-
totlar degistirdiginde bu degisiklikler ilave aciklama ge-
rektirir. Klinik calismalarda hasta sayisi ve demografisi
basta belirtiimelidir. Klinik ¢alismalar dahil olan ve hari¢
olan kriterleri, serilerin ardil mi veya sec¢ilmis mi oldugu-
nu; segilmisse secimde rol oynayan kriterleri belirtmelidir.
Okuyucu bu tanimdan yarginin tim potansiyel kaynakla-
rini, teshisi, istisnayi, tekrari veya tedavi fikrini anlamali-
dir. Temel olarak gelecek calismalar icin harcanan ¢caba
ve masraf ile, cogu yayinlanmis klinik calismanin gegmi-
se dayali olmasi sasirtici degildir. Bu tur ¢alismalar ¢cok
kez gecmise dayali oldugu icin haksiz yere elestirilir, fa-
kat bu ¢calismanin gecerliligini ve degerini ortadan kaldi-
ramaz. Dikkatli bir sekilde hazirlanmis gecmise dayali ¢a-
lismalar mevcut olan bilgilerin gogunu sunar. Bununla be-
raber yazarlar takipte kayip, zorluklar, eksik veri ve gec-

mige dayali ¢alismalarda yaygin olan cesitli fikir formlar
gibi potansiyel problemleri tanimlamaldir.

Yazarlar istatistiksel analiz kullanirsa, Materyaller ve
Metotlar béliminin sonunda kullanilan tim istatistiksel
testleri belirten bir paragraf yer almalidir. Birden fazla test
kullanildiysa yazarlar hangi testlerin hangi veri seti icin
kullanildigini belirtmelidir. Tim istatistiksel testler varsa-
yimlar ile iligkilidir, verilerin bu varsayimlari kargilayacagi
acikga gorllmezse yazarlar ya destekleyici verileri sun-
malidir yada alternatif testler kullanmalidir. Onem seviye-
si secimi kanitlanmalidir. 0,05’lik alfa ve 0,80’lik beta se-
viyesi secilmesi yaygin olmasina ragmen bu seviyeler bir
sekilde istege baghdir ve her zaman uygun degildir. Bir
hata ¢ikariminin ciddi oldugu durumda, klinik veya biyolo-
jik 6nemi degerlendirmek igin ¢alisma tasarisinda farkli
alfa ve beta seviyeleri secilebilir.

- Sonuglar (250-750 kelime): "Sonuglar" mimkin ol-
dugunca anlagilir ve 6zet belirtiimeli, ayrintili sonuglar
tablolarda verilmelidir. Okuyucunun daha iyi anlayabilme-
si icin sonuglar boélimu alt bagsliklarla béltnebilir.

Sorular veya konulara "Giris" bélimunde yeterli sekil-
de odaklanildiysa, "Sonuglar" bolimdinin uzun olmasi
gerekmez. Genelde okuyucuyu metotlarin gegerliligine ik-
na etmek i¢in bir veya iki paragrafa ihtiya¢ duyulur, agik-
¢a ortaya konan her soru veya hipotezi anlatan bir parag-
raf ve son olarak yeni ve beklenmeyen bulgulari raporla-
yan paragraflar. Her paragrafin ilk (konu) cimlesi konuyu
belirtmeli veya soruyu yanitlamalidir. Okuyucu "Sonuglar"
bélumindeki her paragrafin sadece ik cimlesini gbéz
Onine aldiginda, yazarin ¢ikarimlarinin mantigi agik ol-
malidir. Tim rakam ve tablolara yapilan parantez i¢i ithaf-
lar, yazari verilerin yorumunu yazil olarak yapmaya zor-
lar; dnemli olan materyal veriler degil yazarin verileri yo-
rumlamasidir.

Verilerin istatistiksel raporlanmasi 6zel dikkat gerekti-
rir. Bazi sonuglari vurgulamak i¢in artar veya azalir (veya
daha fazladir veya daha azdir) ifadeleri ile birlikte ve kar-
silastirmal kisimlardan hemen sonra p (veya bagka ista-
tistik) degerini parantez icinde belirtmek daha etkilidir.
Buna ilave olarak, istatistiksel olarak farkli veya énemli 6l-
cude farkl olan kosullardan kaginmak okuyucunun ista-
tistiksel 6nemden bagimsiz olarak istatistiksel degeri bi-
yolojik veya klinik agidan énemli olarak kabul edip etme-
yeceklerine karar verme imkani verir. Felsefe ve stil konu-
su olmasina ragmen, asil p degeri, dnceden konmus se-
viyelerden daha disik bir deger belirtmekten daha fazla
bilgi tasir. Ayrica Motulsky’nin dikkat cektigi tGzere, "Bir
sonucun ¢arpici olmadigint okuduysaniz, diistinmeye de-
vam edin ... Once, giiven arali§ina bakin ... ikinci olarak
eder orada olsaydi bir ¢arpici farki bulmak igin ¢alisma-




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

- Tartisma (750-1250 kelime) : Tartisma bolumu spe-
sifik unsurlar icermelidir: bunun icin problem veya soru-
nun tekrar belirtiimesi, sinirlamalar ve varsayimlarin aras-
tinlmasi, literatirdeki bilgiler ile bir karsilastirma, karsilas-
tirmanin bir sentezi ile sonuca ulagsmak gereklidir. Prob-
lem veya sorunun yeniden belirtiimesinin vurgu amaciyla
kisa olmasi gerekmektedir. Bunun sonrasinda varsayim-
larin ve sinirlamalarin verilmelidir. Sinirlamalari arastir-
madaki basarisizlik, yazarin bilmemesi veya g6z ardi et-
tigini segmesini gosterir, bu da okuru yanls yénlendirir.
Bu sinirlamalari arastirma sadece kisa olmalidir, fakat
tum elestirel konular tartigiimalidir ve okuyucunun sonug-
lari kafasinda slUpheye diisirmemesi saglanmalidir.

Sonrasinda yazarlar verilerini literatirde belirtilen ve-
riler ile karsilastirmali ve/veya karsitliklarini bulmalidir.
Genel olarak bu raporlarin ¢ogu Giris béliminde bahse-
dilen gerekgceleri icerecektir. Verilen bir calismanin 6zel-
likleri nedeniyle, veriler ve gbzlemler literatirdekiler ile
karsilastirilabilir olmayabilir, en az egilimleri icermemesi
yaygin degildir. Nicel karsilastirmalar, ¢alismadaki verile-
rin yaklasik deger oldugu konusunda okuyucuyu en etkili
sekilde ikna eder, ve tablolar veya rakamlar bilgiyi etkili
sekilde verir. MUmkin oldugunda celigkiler belirtiimeli ve
aciklanmaldir; bir celiskinin aciklamasi agik olmadigi za-
man bu da belirtiimelidir. Sadece makaledeki verilere da-
yali olan sonuglar nadiren kesindir ¢lnki literatir nere-
deyse her zaman onceki bilgileri igerir. Herhangi bir rapo-
run kalitesi bu karsilastirmalarin bagimsiz dogasina bag-
Il olacaktir. Son olarak, yazar(lar) verilerini literattrdekiler
ile sentezlemelidir. Higbir elestirel veri gé6zden kagmama-
lidir, cUinkU karsit veri bir gérasu etkili sekilde ¢urutebilir.
Yani nihai sonuglar sadece sunduklari yeni veriler ile de-
gil ayrica literaturdekiler ile de uyumlu olmalidir.

- Cikarimlar : Calisma sonucunda yazarlarin vardigi
yargilar ve Oneriler kisaca belirtiimelidir. Bu bélimde ca-
lismada elde edilen bilimsel verilere dayanmayan tahmin
ve kisisel fikirleri iceren climlelere yer verilmemelidir.

- Kaynaklar : Kaynaklarin bilimsel indekslerde bulu-
nabilir olmasina dikkat edilmelidir. Kigisel gérisme bilgile-
rine kaynaklarda yer verilemez. Kaynaklar alfabetik sira
ile dizilmeli ve yazi icinde mutlaka site edilmeli, site
edilmeyen kaynaklar listede yer almamalidir. Sempoz-
yum ve Kongre bildiri sunumlarinin ézetleri makale ile bir-
likte yollanmalidir. Asagidaki listeleme yéntemi kullanil-
maldir.

Referanslar (ithaflar) dncelikle emsal taranmis der-
giler, standart ders kitaplari veya monografi, veya kabul
gdrmus ve sabit elektronik kaynaklardan elde edilmelidir.

Yazarlar verilerin yorumuna bagh ahntilar icin genellikle
sadece yUksek kalitede emsal taranmis kaynaklar kullan-
malidir. Ozetler ve sunulan makaleler kullaniimamalidir
¢cunkl bu kategorilerdekilerin cogu emsal taramadan ge-
cirilmemisgtir.

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

Dergiden Makale:

1. Berk H, Akcali O, Kiter E, Alici E. Does anterior spi-
nal instrument rotation cause rethrolisthesis of the lower
instrumented vertebra? J Turk Spinal Surg 1997; 8 (1):5-
9.

Kitaptan 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, Phila-
delphia 1978, pp: 61-68.

Kitap:

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

Kitap ve Cilt No:

4. Stauffer ES, Kaufer H, Kling THF. Fractures and
dislocations of the spine. In: Fractures in adults. Vol 2.
Eds.: Rockwood CA, Gren DP, JB Lippincott, Philadelp-
hia 1984, pp: 987-1092.

Yayinda Olan Makale:

5. Arslantas A, Durmaz R, Cosan E, Tel E. Aneurys-
mal bone cysts of the cervical spine. J Turk Spin Surg (In
press).

Yayinda Olan Kitap:

6. Condon RH. Modalities in the treatment of acute
and chronic low back pain. Low back pain. Ed.: Finnison
BE, JB Lippincott, Philadelphia (In press).

Sempozyum:

7. Raycroft IF, Curtis BH: Spinal curvature in myelo-
meningocele: Natural history and etiology. Proceedings
of the American Academy of Orthopaedic Surgeons




Symposium on Myelomeningocele, Hartford, Connecti-
cut, November 1970. St. Louis, CV Mosby, 1972, pp :
186-201.

Toplantilarda Sunulan Bildiriler:

8. Rhoton AL: Microsurgery of the Arnold-Chiari mal-
formation with and without hydromyelia in adults. Presen-
ted at the annual meeting of the American Association of
Neurological Surgeons, Miami, Florida, April 7, 1975.

- Tablolar: "Tablolar", Arap rakamlariyla metin icinde
gecis siralarina gére numaralandirilmalidir. Her bir tablo,
ayri bir sayfada verilerek tablo basligr ve agiklamal yazi-
si eklenmelidir. "Tablolar", yazinin i¢ine Sikistirimamall,
calismanin tekrarindan cok eki olmalidir. "Tablolar"daki
bilgiler yazidan bagimsiz incelense bile kolaylkla fikir ve-
recek nitelikte acik ve anlasilir olmalidir. "Tablolar"da ve-
rilen bilgiler yazi i¢inde tekrarlanmamalidir. "Tablolar"da
mumkunse istatistiksel ortalamalar, standart sapma, t ve
p olasilik degerlerine yer verilmelidir. Tabloda yapilan ki-
saltmalar tablo altinda agiklanmalidir.

Rakamlar ve tablolar metinde materyali tekrar etme-
meli, tamamlamalidir. "Tablolar", yazili sekilde tanimla-
masi zor olacak olan bilgiyi yogun sekilde sunarlar. Metin-
de kisa ve 6z olarak tarif edilen materyal tablo ve rakam-
lar ile anlatimamalidir. Ornegin klinik calismalar gogu
kez sonuglari yorumlamada 6nemli olmalarina ragmen
makalede ortaya konan sorular igin kritik olmayan de-
mografik veriler icin tamamlayici tablolar igerir. lyi odak-
lanmis calismalar "Giris" béliminde belirtilen her soru ve
hipotez icin sadece bir veya iki tablo veya rakamlar icerir.
ilave materyaller beklenmeyen sonuglar igin kullanilabilir.

iyi yapilandirimis "Tablolar", kendiliginden acik-
layicidir ve sadece bir basliga ihtiya¢c duyar. Her situn
birimlerle birlikte bir baglik icerir. Fakat rakamlarin sem-
bollerin anlamlarini da icerecek sekilde bazi agiklamalara
ihtiyaci olabilir. Gerekli veri agiklamalarina ek olarak
rakam gostergeleri ortaya konan sorular cergevesinde
ana noktalari icermelidir; agiklamalar tam cumleler olarak
yazilmaldir. Okuyucu "Girig" bélumunun son paragrafin-
da sorulari okuyabilmelidir, sonra "Sonuglar" béliminin
her paragrafinin ilk cimlesinde ve rakam agiklamalarinda
yanitlari bulabilmelidir.

- Resim ve Sekiller: Tum figlrler, metin icinde
siraslyla numaralandiriimalidir. Her resim/sekil in ar-
kasinda, Uzerinde numarasini, Ust kenarini gésteren ok
isaretini ve ilk yazarin adini iceren bir etiket bulunmalidir.
Siyah-beyaz baskilar, parlak kagit UGzerinde olmahdir
(9x13 cm). Resim/sekil Gizerindeki yazinin harf karakteri,
fighr kiculince okunakl olacak sekilde blyuk olmalidir.
Profesyonel olmayan, daktilo karakterleri kabul edilmez.

Resim/sekil agiklamalari, referanslardan sonra, ayri bir
kagida yaziimahdir. Dergi, yazinin degerini arttiracak
olan renkli baskilari da kabul eder. Ancak, bu baskilar,
yazarlar 6deme yapmadan yayinlanamaz. Yazarlar, renk-
li baskilar icin 6deme yapmazlarsa, siyah-beyaz basil-
masini isteyebilirler. Elektronik yolla yollanan calismalar
icin resimler jpeg ve tiff formatinda olmal, 300 dpi Ustln-
de rezollisyona sahip olmalidir. Resimler numaralandiril-
mali, mutlaka yazi icinde site edilmelidir.

- Stil: Yazi sablonu, "American Medical Association
Manual of Style (9th edition)" verilerine gore bigimlen-
dirilir. Stedman’s Medical Dictionary (27th edition) ve
Merriam Webster’s Collegiate Dictionary (10th edition),
standart referanslar olarak kullaniimalidir. ilag ve ter-
apotik ajanlar, kabul edilen jenerik ve kimyasal isimlerine
gbre yazilmali ve kisaltma kullaniimamaldir. Kod numa-
ralari, ancak jenerik ismi bulunamiyorsa, kullaniimahdir.
Bu durumda, ilacin kimyasal yapisini veren kimyasal
maddenin ismi ve sekli elde edilmelidir. ilaglarin ticari
isimleri, jenerik isminden sonra parantez icinde veril-
melidir. Marka kanununa uymak icin yazida adi gecen her
ilag veya cihazin imalatgisinin isim ve yeri belirtiimelidir.
Olgtim birimleri icin metrik sistem, 1s1 8lgiimii icin Celsius
kullanilmalidir. Geleneksel birimlerden ¢ok Standart bir-
imlerin kullaniimasina dikkat edilmelidir.

Kisaltmalar, yazida ilk kullanildigi yerde, her tablo ve
her figirde tanimlanmalidir. Bir firma ismi bildirilecekse,
imalatginin isim ve adresi (sehir ve tlke) verilmelidir.

Standart kisaltma listesi igin, "Council of Biology
Editors St yle Guide" (Council of Science Editors, 9650
Rockville Pike, Bethesda, MD 20814 adresinden ulasila-
bilir) veya diger standart kaynaklara bagvurulabilir.

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

- Pratik ipuclan :

1- Bu ifadelerin tim kritik materyali icerip icermedigini
ve mantiksal akisin acik olup olmadigini dogrulamak icin
metin icinde her paragrafin sadece ilk clmlesini
okuyunuz.

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

3- Ozet béliimiinde referans ve istatistiksel degerler-
den kagininiz.

4- Gegmise dayal 6rnek kurma haricinde alinti
yapilan yazarlarin isimlerini kullanmaktan kacininiz.
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Bunun yerine makale veya makalelerde belgelenen
konuyu belirtiniz ve altyaziyla alinti veriniz.

5- Giris b6liminin son paragrafinda "...verilerimizin
raporunuz sunuyoruz..." gibi cimlelerden kag¢ininiz. Bu
tur ifadeler okuyucunun (ve yazarin!) dikkatini kritik konu-
lara odaklamasini engeller.

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

7- Giris béliminden Tartisma bdlimine kadar
dlzenli olarak kelimeleri sayiniz.

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

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

2- Baglik sayfasinda bir Delil Dizeyi belirtiniz. Duzey
ne kadar yiksek olursa o kadar iyi olur.

3- Hasta populasyonlari, okuyucunun cesitli egilim
formlarini aragtirmasi icin yeterli sekilde tanimlanmamis-
tir.

4- Calisma sinirlamalari Tartisma béliminde bulun-
mamistir.

5- Aktarilmamis veya eksik referanslar; uygun for-
matinda olmayan referanslar.

6- Eksik telif hakki transfer formlari.

7- Daha 6nce yayinlanmis materyal icin eksik izinler
(tablolar, sekiller)

Xl

Basvuru Mektubu Ornegi:
Turk Omurga Cerrahisi Dergisi
Sayin Editor,

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

Adi gecen yazarlar calismayi tasarladilar (parantez
icinde uygun vyazarlarin isimlerini yaziniz), verileri
topladilar (parantez icinde uygun isimlerini bas harflerini
yaziniz), verileri analiz ettiler (parantez igcinde uygun
yazarlarin isimlerini yaziniz), ilk taslaklari yazdilar (paran-
tez icinde uygun yazarlarin isimlerini yaziniz) ve veri ile
analizin tutarliigini sagladilar (parantez icinde uygun
yazarlarin bas isimlerini yaziniz).

Tum yazarlarin bu metnin iceriklerini ve son halini
gd6rdigunu ve onayladigini ve ¢calismanin bagka bir yerde
tamamen veya kismen yayinlanmadigini kabul ettiklerini
teyit ederim.

Bu yazismayi saglayan yazar olarak ben (ve diger
yazarlar) Turk Omurga Cerrahisi Dergisi’'nin tim
yazarlarin calismanin herhangi bir kismini destekleyen
ticari kurum ile bir sdzlesme veya anlagsma imzalamis ola-
bilecegini belirtmesini istedigini anhyoruz. Ayrica bu bil-
ginin, ¢alisma incelenirken gizli tutulacagini ve yazimsal
karari etkilemeyecegini, fakat calisma yayinlanmak izere
kabul edilirse calismada bir ifsaat agiklamasi yer ala-
cagini kabul ediyoruz. Asagidaki aciklamalari, benim ve
diger yazarlarin calismayla ilgili olarak ticari ilgisi
olmadigini belirtmek amaciyla sectik.

] 1) Tum yazarlar calisma i¢in toplanmis tim veya
bir kisim verilerin yayimini sinirlayacak veya her hangi bir
sebepten yayimi geciktirecek sekilde, bu calismayla ilgili
olarak ticari bir anlasma imzalamadigini beyan ederler.

1 2) Yazarlardan biri veya birkaci (isimleri) bu calis-
mayla ilgili ticari bir anlasma imzaladigini, ancak bu an-
lasmalarin ticari kurumun verilere sahip olma veya kont-
rol etme ve gézden gecirme ve degistirmesine miisaade
etmeyecegini ve yayimlanmasini geciktirmeyecegini ve-
ya Onleyemeyecegini taahhiit ederiz.

1 3) Yazarlardan biri veya birkagi (parantez icinde
uygun yazarlarin isimlerini yaziniz) bu ¢alhismayla ilgili ti-
cari bir anlasma imzaladigini ve bu anlagmalarin ticari ku-
rumun verilere sahip olma veya kontrol etme ve gézden
gecirme ve degistirme hakkina sahip oldugunu bildiririz
ve fakat yayimlanmasini geciktirmeyecegini ve dnleyece-
gini taahht ederiz

Saygilarimla,

Yazismadan sorumlu yazar




Yazarlik Sorumlulugu, Finanssal ifsa,
ve Telif Hakki Transferi

METIN BASLIGI:

YAZISMAY! YURUTEN YAZAR:
YAZISMA ADRESI:

TELEFON / FAKS NUMARALARI:

Her yazar asagidaki agiklamayi okumali ve imzala-
malidir; eger gerekliyse bu belgeyi fotokopi ile cogaltmal
ve orijinal imzalar icin diger yazarlara vermelidir.
Doldurulmus formlar yazi kuruluna génderilmelidir:

SUNUM KOSULLARI

SAKLI HAKLAR: Telif hakkinin disinda, calismayla
ilgili diger 6zel haklar yazarlar tarafindan elde tutul-
malidir.

ORUJINALITE: Her yazar calismaya katkisinin orijinal
oldugunu ve bu anlasmaya girmek icin tam yetkisinin
oldugunu garanti eder. Ne bu calisma ne de benzer bir
calisma yayinlanmigtir. Ayrica bu yayinin degerlendirme-
si altindayken baska bir yerde yayinlanmak Uzere de
gdnderilmemistir ve gdnderilmeyecektir.

YAZAR SORUMLULUGU: Her yazar, galismanin
yayin sorumlulugunu almak Gzere, disunsel icerige, ver-
ilerin analizi ve calismanin yazilmasinda yeterli 6lglide
yer aldigini dogrular. Her biri galismanin son versiyonunu
incelemistir, gecerli calismayi temsil ettigine inanmak-
tadir, ve yayinini onaylamaktadir. Ayrica yayinin editorleri
calismanin dayandigi verileri talep ederlerse, hazirla-
malari gerekir.

TEKZIP: Her yazar bu calismanin hakaret veya
kanunsuz ifadeler icermedigini ve baskalarinin haklarini
ihlal etmedigini garanti eder. Telif hakkina tabi ¢calismalar-
dan alintilar (metin, rakamlar, tablolar veya sekiller)
dahilse, sunumdan 6énce yazarlar tarafindan yazih bir
yayin verilir, ve orijinal yayina kredi uygun sekilde
alindilanir. Her yazar calismayi takdim etmeden 6nce,
isimleri veya fotograflari ¢calismanin bir pargasi olarak
kullanilan hastalardan yazili ibralarini aldigini garanti
eder. Yayin Kurulu bu yazil ibralarin kopyalarini isterse
yazarlar bunlari sunmalidir.

TELIF HAKKININ TRANSFERI

YAZARLARIN KENDi CALISMALARI: Tiirk Omurga
Cerrahisi Dergisi calismayi yayinlamasi halinde, yazarlar
burada tim diinyada, tim dillerde ve CD-ROM, internet
ve intranet gibi elektronik medya dahil tim medya form-

larinda tim telif hakkini Tirk Omurga Cerrabhisi
Dergisi’ne transfer eder, devreder ve nakleder. Eger Turk
Omurga Cerrahisi Dergisi herhangi bir sebepten dolays,
bir yazarin g¢alismaya takdimini yayinlamamaya karar
verirse, yazismayi ylrGten yazara kararini bildiren notu
hemen gdnderir, bu anlasma feshedilir, ne yazar ne de
Tark Omurga Cerrahisi Dergisi baska sorumluluk veya
yukimlulik altinda olmaz. Yazarlar Tirk Omurga
Cerrahisi Dergisi'ne calismada ve c¢alismanin veya
yayinin promosyonunda isimlerini ve biyografik verileri
(profesyonel baglanti dahil) kullanma haklarini verirler.

KIiRA IiCIN YAPILMIS CALISMALAR: Eger bu calis-
ma bir bagka kisi veya kurum tarafindan komisyon-
landinimigsa, veya bir galisanin gérevinin pargasi olarak
yazildiysa, komisyon kurumunun yetkili bir temsilcisi veya
cahisan kisi de kurumdaki unvanini belirterek bu formu
imzalamaldir.

FINANSAL iFSA: Her yazar, ayr bir ek olarak ifsa
edilmesi haricinde, takdim edilen makale ile iligkili olarak
bir ¢ikar catismasi olarak goérllebilecek ticari bir iligkisi
(6rnegin danismanlik, hisse senedi sahipligi, sermaye
ortakhdi, patent/lisans diizenlemeleri, vs) olmadigini
dogrular. Calismayi destekleyen tim fon temin kaynaklar
ve yazarlarin tim kurumsal veya tlizel baglar calismada
bir dipnotta verilir.

KURUMSAL INCELEME KURULU / HAYVAN
GOZETIM KOMITESi ONAYI: Her yazar kendi kurumu-
nun, hayvan veya insan iceren her tirli inceleme igin pro-
tokoll kabul ettigini ve tum deneylerin etik ve insani
arastirma ilkelerine uygun olarak ydrataldagiund dogru-
lar.

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

1) Istatistiksel 6nemlilik testleri yapilan, vakalarin ran-
domize segildigi, ¢ift kér kontrol gruplarinin yer aldig
deneysel calismalar

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

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

4) Dlzey — | calismalarin iki veya daha fazlasinin ve-
rilerini, dnceden belirlenen ydntemlerle ve istatistiki ola-
rak onemlilik testleri yapilarak karsilastirilan sistematik
inceleme (meta analiz) ¢alismalar

5) Cok merkezli, randomize prospektif calismalar

DUZEY -lI.

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

2) Randomizasyon yapilmayan tim Duzey-l calis-
malar

3) Randomize retrospektif klinik calismalar

4) Duzey-1l ¢calismalarin meta- analizi

DUZEY- IIl.

1) Randomizasyon yapilmayan dizey-Il c¢alismalar
(prospektif klinik arastirmalar vb.)

2) Ardil olmayan vakalarin karsilastiriidigr (tutarl
referans araligi olmaksizin) klinik calismalar

3) Duzey lll ¢calismalarin meta — analizi

DUZEY- IV.
1) Olgu sunumlari

2) Zayif referans araligi olan istatistiksel dnemlilik ve-
rileri yapilmayan vaka serileri

DUZEY - V.
1) Uzman gorisu

2) Bir calisma hakkinda kisisel deneyimlerin
aktarildigr bilimsel dayanagi olmaksizin bildiren goris
yazilari

TABLO-2. KLINIK ALANLAR

Makale
Anatomi
Temel Bilimler
Biyomekanik
Deformite
Skolyoz
Adolesan idiopatik
Kifoz
Konjenital
Dejeneratif
Tanisal yontemler
Epidemioloji
Fizik Tedavi
Fonksiyon
Halk saghgi
Literatlr gézden gegirme
Meta-Analiz
is saghg
Sonuglar
Tedavi
Konservatif tedavi
Primer tedavi
Yasam kalitesi
Tedavi etkinligi
Pediatrik
Rehabilitasyon
Cerrahi
Klinik cerrahi
Disk cerrahisi
Norosirurji
Rekonstriksiyon cerrahisi
gérintileme rehberliginde
cerrahi endoskopi
Basarisiz omurga cerrahisi
Mikrocerrahi
BT yardimiyla
Minimal invazif
Goruntileme
Radyoloji
MRI
BT
Flzyon
Fuzyon kafesleri
Enstrimantasyon
Pedikul vidasi
Fiksasyon
Agri
Kronik agr
Bel agrisi
Postoperatif agri
Agni olguli
Boyun agrisi
Diskojenik agri
Néroloji
Norofizyoloji
Norolojik muayene
Noérokimya
Noéropatoloji
Kognitif néroloji
Néromuskiler omurga
hastaliklar

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

Torasik omurga
Torakolomber omurga

Lomber omurga
Lumbosakral bileske

Psikoloji

Sinir
Sinir koku
Siyatik

Enjeksiyon
Epidural

Diger Hastalik
Metabolik kemik hastaliklar
Epilepsi
Lupus
Kanser
Parkinson
Tuberkiloz
Romatoloji
Artrit
Osteoporoz

Kemik
Kemik dansitesi
Kemik biyomekanigi
Kemik rejenerasyonu
Kemik grefti
Greft Grtnleri
Kirik

Disk
Disk dejenerasyonu
Herniye disk
Disk patolojisi
Disk replasmani
Artifisial disk
IDET

Travma

Spinal kord
Spinal kord yaralanmasi
Klinik egilimler

Randomize ¢alismalar

Biyoloji
Biyokimya
Molekuler biyoloji
Tumor
Genetik
Stenoz
Enfeksiyon
Non-Operatif Tedavi
Hareket Analizi
Fizik Tedavi
Manuplasyon
Anestezi
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INSTRUCTIONS TO AUTHORS

The Journal of Turkish Spinal Surgery
(www.jtss.org), is the official publication of the Turkish
Spinal Surgery Society. It is a peer-reviewed multidisipli-
nary journal for the physicians who deal with spinal dise-
ases and publishes original studies which offer significant
contributions to the development of the spinal knowledge.
The journal publishes original scientific research articles,
invited reviews and case reports that are accepted by the
Editorial Board, in English or Turkish. The articles can
only be published after being reviewed by at least two re-
ferees and Editorial Board has the right to accept, revise
or reject a manuscript. The journal is published once in
every three months and a volume consists of four issues.

The Journal of Turkish Spinal Surgery is published fo-
ur times a year: on March, June, September, and Decem-
ber.

- Following types of manuscripts related to the field of
"Spinal Surgery" with English Summary and Keywords
are accepted for publication:

I- Original clinical and experimental research studies;

II- Case presentations; and

Ill- Reviews.

The manuscript submitted to the journal should not be
previously published (except as an abstract or a prelimi-
nary report) or should not be under consideration for pub-
lication elsewhere. Every person listed as an author is ex-
pected to have been participated in the study to a signifi-
cant extent. All authors should confirm that they have re-
ad the study and agreed to the submission to the Journal
of Turkish Spinal Surgery for publication. This should be
notified with a separate document as shown in the "Cover
Letter" in the appendix. Although the editors and referees
make every effort to ensure the validity of published ma-
nuscripts, the final responsibility rests with the authors,
not with the Journal, its editors, or the publisher. The so-
urce of any financial support for the study should be cle-
arly indicated in the Cover Letter.

It is the author’s responsibility to ensure that a pati-
ent’s anonymity be carefully protected and to verify that
any experimental investigation with human subjects re-
ported in the manuscript was performed upon the infor-
med consent of the patients and in accordance with all
guidelines for experimental investigation on human sub-
jects applicable at the institution(s) of all authors. Authors
should mask patients’ eyes and remove patients’ names
from figures unless they obtain written consent to do so

from the patients; and this consent should be submitted
along with the manuscript.

Clinically relevant scientific advances during recent
years include use of contemporary outcome measures,
more sophisticated statistical approaches, and increasing
use and reporting of well-formulated research plans (par-
ticularly in clinical research).

Scientific writing, no less than any other form of wri-
ting, reflects a demanding creative process, not merely
an act: the process of writing changes thought. The qu-
ality of a report depends on the quality of thought in the
design and the rigor of conduct of the research. Well-po-
sed questions or hypotheses interrelate with the design.
Well-posed hypotheses imply design and design implies
the hypotheses. The effectiveness of a report relates to
brevity and focus. Drawing the attention to a few points
will allow authors to focus on critical issues. Brevity is ac-
hieved in part by avoiding repetition (with a few excepti-
ons to be noted), clear style, and proper grammar. Few
original scientific articles need to be longer than 3000
words. Longer articles may be accepted if substantially
novel methods are reported, or if the article reflects a
comprehensive review of the literature. Although authors
should avoid redundancy, effectively communicating criti-
cal information often requires repetition of the questions
(or hypotheses/key issues) and answers. The questions
should appear in the Abstract, Introduction, and Discussi-
on, and the answers should appear in the Abstract, Re-
sults, and Discussion sections.

Although most journals publish guidelines for format-
ting a manuscript and many have more or less establis-
hed writing styles (e.g., the American Medical Associati-
on Manual of Style), styles of writing are as numerous as
authors. The Journal of Turkish Spinal Surgery traditi-
onally has used the AMA style as a general guideline. Ho-
wever, few scientific and medical authors have the time to
learn these styles. Therefore, within the limits of proper
grammar and clear, effective communication, we will al-
low individual styles.

- Permissions: As shown in the example in the ap-
pendix (Letter of Copyright Transfer) the authors should
declare in a separate statement that the study has not be-
en previously published and is not under consideration
for publication elsewhere. Also, the authors should state
in the same statement that they transfer copyrights of the-
ir manuscript to our Journal. Quoted material and borro-
wed illustrations: if the authors have used any material




that had appeared in a copyrighted publication, they are
expected to obtain written permission letter and it should
be submitted along with the manuscript.

- Review articles: The format for reviews substanti-
ally differs from those reporting original data. However,
many of the principles noted above apply. A review still
requires an Abstract, an Introduction, and a Discussion.
The Introduction still requires focused issues and a rati-
onale for the study. Authors should convey to readers the
unique aspects of their reviews which distinguish them
from other available material (e.g., monographs, book
chapters). The main subject should be emphasized in the
final paragraph of the Introduction. As for an original re-
search article, the Introduction section of a review typi-
cally need not to be longer than four paragraphs. Longer
Introductions tend to lose focus, so that the reader may
not be sure what novel information will be presented. The
sections after the Introduction are almost always unique
to the particular review, but need to be organized in a co-
herent fashion. Headings (and subheadings when app-
ropriate) should follow parallel construction and reflect
analogous topics (e.g., diagnostic categories, alternative
methods, alternative surgical interventions). If the reader
considers only the headings, the logic of the review (as
reflected in the Introduction) should be clear. Discussion
synthesizes the reviewed literature as a whole coherently
and within the context of the novel issues stated in the
Introduction.

The limitations should reflect those of the literature,
however, rather than a given study. Those limitations will
relate to gaps in the literature which preclude more or
less definitive assessment of diagnosis or selection of tre-
atment, for example. Controversies in the literature sho-
uld be briefly explored. Only by exploring limitations will
the reader appropriately place the literature in perspecti-
ve. Authors should end the Discussion by summary sta-
tements similar to those which will appear at the end of
the Abstract in abbreviated form.

In general, a review requires a more extensive literatu-
re review than an original research article, although this will
depend on the topic. Some topics (e.g., osteoporosis) co-
uld not be comprehensively referenced, even in an entire
monograph. However, authors need to ensure that a revi-
ew is representative of the entire body of literature, and
when that body is large, many references are required.

- Original articles should contain the following secti-
ons: "Title Page", "Summary", "Keywords", "Introduction",
"Materials and Methods", "Results", "Discussion", "Conc-
lusions", and "References". Turkish "Summary" and
"Keywords" sections should also be added if the original
article is in English.

- Title (80 characters, including spaces): Just as
the Abstract is important in capturing a reader’s attention,
so is the title. Titles rising or answering questions in a few
brief words will far more likely do this than titles merely
pointing to the topic. Furthermore, such titles as "Bisp-
hosponates reduce bone loss" effectively convey the ma-
in message and readers will more likely remember them.

Manuscripts that do not follow the protocol described
here will be returned to the corresponding author for tech-
nical revision before undergoing peer review. All manusc-
ripts, either in English or Turkish, should be typed doub-
le-spaced on one side of a standard typewriter paper, le-
aving at least 2.5 cm. margin on all sides. All pages sho-
uld be numbered beginning from the title page.

- Title page should include: a) informative title of the
paper, b) complete names of each author with their insti-
tutional affiliations, ¢) name, address, fax and telephone
number, e-mail of the corresponding author, d) address
for the reprints if different from that of the corresponding
author. It should also be stated in the title page that infor-
med consent was obtained from patients and that the
study was approved by the ethics committee. The "Level
of Evidence" should certainly be indicated in the title pa-
ge (see Table 1 in the appendix). Also, the field of study
should be pointed out as outlined in Table 2 (maximum
three fields).

- Summary: A 150 to 250 word summary should be inc-
luded at the second page. The summary should be in Tur-
kish for articles written in English and in Turkish for English
articles. The main topics to be included in Summary secti-
on are as follows: Background Data, Purpose, Materials-
Methods, Results and Conclusion. The English and Turkish
versions of the Summary should be identical in meaning.

Generally, an Abstract should be written after the en-
tire manuscript is completed. The reason relates to how
the process of writing changes thought and perhaps even
purpose. Only after careful consideration of the data and
a synthesis of the literature can author(s) write an effecti-
ve abstract. Many readers now access medical and sci-
entific information via Web-based databases rather than
browsing hard copy material. Since the reader’s introduc-
tion occurs through titles and abstracts, substantive titles
and abstracts more effectively capture a reader’s attenti-
on regardless of the method of access. Whether reader
will examine an entire article often will depend on an abst-
ract with compelling information. A compelling Abstract
contains the questions or purposes, the methods, the re-
sults (most often quantitative data), and the conclusions.
Each of these may be conveyed in one or two state-
ments. Comments such as "this report describes..." con-
vey little useful information.
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- Key Words: Standard wording used in scientific in-
dexes and search engines should be preferred. The mini-
mum number for keywords is three and the maximum is
five.

- Introduction (250 — 750 words): It should contain
information on historical literature data on the relevant is-
sue; the problem should be defined; and the objective of
the study along with the problem solving methods should
be mentioned.

The Introduction, although typically is the shortest of
sections, perhaps the most critical. The Introduction must
effectively state the issues and formulate the rationale for
those issues or questions. Its organization might differ so-
mewhat for a clinical report, a study of new scientific da-
ta, or a description of a new method. Most studies, howe-
ver, are published to: (1) report entirely novel findings
(frequently case reports, but sometimes substantive ba-
sic or clinical studies); (2) confirm previously reported
work (eg, case reports, small preliminary series) when
such confirmation remains questionable; and (3) introdu-
ce or address controversies in the literature when data
and/or conclusions conflict. Apart from reviews and other
special articles, one of these three purposes generally
should be apparent (and often explicit) in the Introduction.

The first paragraph should introduce the general topic
or problem and emphasizet its importance, a second and
perhaps a third paragraph should provide the rationale of
the study, and a final paragraph should state the questi-
ons, hypotheses, or purposes.

One may think of formulating rationale and hypothe-
ses as Aristotelian logic (a modal syllogism) taking the
form: If A, B, and C, then D, E, or F. The premises A, B,
and C, reflect accepted facts whereas D, E, or F reflect
logical outcomes or predictions. The premises best come
from published data, but when data are not available,
published observations (typically qualitative), logical ar-
guments or consensus of opinion can be used. The
strength of these premises is roughly in descending order
from data to observations or argument to opinion. D, E, or
F reflects logical consequences. For any set of observa-
tions, any number of explanations (D, E, or F) logically
follows. Therefore, when formulating hypotheses (expla-
nations), researchers designing experiments and repor-
ting results should not rely on a single explanation.

With the rare exception of truly novel material, when
establishing rationale authors should generously referen-
ce representative (although not necessarily exhaustive)
literature. This rationale establishes novelty and validity
of the questions and places it within the body of literatu-
re. Writers should merely state the premises with relevant
citations (superscripted) and avoid describing cited works

and authors’ names. The exceptions to this approach inc-
lude a description of past methods when essential to de-
veloping rationale for a new method, or a mention of aut-
hors’ names when important to establish historic prece-
dent. Amplification of the citations may follow in the Dis-
cussion when appropriate. In establishing a rationale,
new interventions of any sort are intended to solve certa-
in problems. For example, new implants (unless concep-
tually novel) typically will be designed according to certa-
in criteria to eliminate problems with previous implants. If
the purpose is to report a new treatment, the premises of
the study should include those explicitly stated problems
(with quantitative frequencies when possible) and they
should be referenced generously.

The final paragraph logically flows from the earlier
ones, and should explicitly state the questions or hypot-
heses to be addressed in terms of the study (indepen-
dent, dependent) variables. Any issue not posed in terms
of study variables cannot be addressed meaningfully. Fo-
cus of the report relates to focus of these questions, and
the report should avoid questions for which answers are
well described in the literature (e.g., dislocation rates for
an implant designed to minimize stress shielding). Only if
there are new and unexpected information should data
be reported apart from that essential to answer the stated
questions.

- Materials - Methods (1000-1500 words): Epidemi-
ological/demographic data regarding the study subjects;
clinical and radiological investigations; surgical technique
applied; evaluation methods; and statistical analyses
should be described in detail.

In principle, the Materials and Methods should conta-
in adequate detail for another investigator to replicate the
study. In practice, such detail is neither practical nor de-
sirable because many methods will have been published
previously (and in greater detail), and because long desc-
riptions make reading difficult. Nonetheless, the Materials
and Methods section typically will be the longest section.
When reporting clinical studies authors must state appro-
val of the institutional review board or ethics committees
according to the laws and regulations of their countries.
Informed consent must be stated where appropriate.
Such approval should be stated in the first paragraph of
Materials and Methods. At the outset the reader should
grasp the basic study design. Authors should only briefly
describe and reference previously reported methods.
When authors modify those methods, the modifications
require additional description.

In clinical studies, the patient population and demog-
raphics should be outlined at the outset. Clinical reports
must state inclusion and exclusion criteria and whether
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the series is consecutive or selected; if selected, criteria
for selection should be stated. The reader should unders-
tand from this description all potential sources of bias
such as referral, diagnosis, exclusion, recall, or treatment
bias. Given the expense and effort for substantial pros-
pective studies, it is not surprising that most published cli-
nical studies are retrospective.

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

If authors use statistical analysis, a paragraph should
appear at the end of Materials and Methods stating all
statistical tests used. When multiple tests are used, aut-
hors should state which tests are used for which sets of
data. All statistical tests are associated with assumptions,
and when it is not obvious the data would meet those as-
sumptions, the authors either should provide the suppor-
ting data (e.g., data are normally distributed, variances in
groups are similar) or use alternative tests. Choice of le-
vel of significance should be justified. Although it is com-
mon to choose a level of alpha of 0.05 and a beta of 0.80,
these levels are somewhat arbitrary and not always app-
ropriate. In the case where the implications of an error are
very serious (e.g., missing the diagnosis of a cancer), dif-
ferent alpha and beta levels might be chosen in the study
design to assess clinical or biological significance.

- Results (250-750 words): "Results" section should
be written in an explicit manner, and the details should be
described in the tables. The results section can be divi-
ded into sub-sections for a more clear understanding.

If the questions or issues are adequately focused in
the Introduction section, the Results section needs not to
be long. Generally, one may need a paragraph or two to
persuade the reader of the validity of the methods, one
paragraph addressing each explicitly raised question or
hypothesis, and finally, any paragraphs to report new and
unexpected findings. The first (topic) sentence of each
paragraph should state the point or answer the question.
When the reader considers only the first sentence in each
paragraph in Results, the logic of the authors’ interpreta-
tions should be clear. Parenthetic reference to all figures
and tables forces the author to textually state the interp-
retation of the data; the important material is the authors’
interpretation of the data, not the data.

Statistical reporting of data deserves special conside-
ration. Stating some outcome is increased or decreased

(or greater or lesser) and parenthetically stating the p (or
other statistical) value immediately after the comparative
terms more effectively conveys information than stating
something is or is not statistically significantly different
from something else (different in what way? the reader
may ask). Additionally, avoiding the terms ‘statistically dif-
ferent’ or ‘significantly different’ lets the reader determine
whether they will consider the statistical value biologically
or clinically significant, regardless of statistical significan-
ce. Although a matter of philosophy and style, actual p
values convey more information than stating a value less
than some preset level. Furthermore, as Motulsky notes,
"When you read that a result is not significant, don’t stop
thinking... First, look at the confidence interval... Second,
ask about the power of the study to find a significant dif-
ference if it were there." This approach will give the re-
ader a much greater sense of biological or clinical signifi-
cance.

- Discussion (750 - 1250 words): The Discussion
section should contain specific elements: a restatement
of the problem or question, an exploration of limitations
and assumptions, a comparison and/or contrast with in-
formation (data, opinion) in the literature, and a synthesis
of the comparison and the author’s new data to arrive at
conclusions. The restatement of the problem or questions
should only be a brief emphasis. Exploration of assump-
tions and limitations are preferred to be next rather than
at the end of the manuscript, because interpretation of
what will follow depends on these limitations. Failure to
explore limitations suggests the author(s) either do not
know or choose to ignore them, potentially misleading the
reader. Exploration of these limitations should be brief,
but all critical issues must be discussed, and the reader
should be persuaded they do not jeopardize the conclusi-
ons.

Next the authors should compare and/or contrast the-
ir data with data reported in the literature. Generally,
many of these reports will include those cited as rationa-
le in the Introduction. Because of the peculiarities of a gi-
ven study the data or observations might not be strictly
comparable to that in the literature, it is unusual that the
literature (including that cited in the Introduction as rati-
onale) would not contain at least trends. Quantitative
comparisons most effectively persuade the reader that
the data in the study are "in the ballpark," and tables or fi-
gures efficiently convey that information. Discrepancies
should be stated and explained when possible; when an
explanation of a discrepancy is not clear that also should
be stated. Conclusions based solely on data in the paper
seldom are warranted because the literature almost al-
ways contains previous information. The quality of any re-
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port will depend on the substantive nature of these com-
parisons.

Finally, the author(s) should interpret their data in the
light of the literature. No critical data should be overlo-
oked, because contrary data might effectively refute an
argument. That is, the final conclusions must be consis-
tent not only with the new data presented, but also that in
the literature.

- Conclusion: The conclusions and recommendati-
ons by the authors should be described briefly. Senten-
ces containing personal opinions or hypotheses that are
not based on the scientific data obtained from the study
should be avoided.

- References: Care must be exercised to include re-
ferences that are available in indexes. Data based on
personal communication should not be included in the re-
ference list. References should be arranged in alpha-
betical order and be cited within the text; references
that are not cited should not be included in the refe-
rence list. The summary of the presentations made at
Symposia or Congresses should be submitted together
with the manuscript. The following listing method should
be used.

References should derive primarily from peer-reviewed
journals, standard textbooks or monographs, or well-ac-
cepted and stable electronic sources. For citations depen-
dent on interpretation of data, authors generally should use
only high quality peer-reviewed sources. Abstracts and
submitted articles should not be used because many in
both categories ultimately do not pass peer review.

They should be listed at the end of the paper in alp-
habetical order under the first author’s last name and
numbered accordingly. If needed, the authors may be as-
ked to provide and send full text of any reference. If the
authors refer to an unpublished data, they should state
the name and institution of the study, Unpublished papers
and personal communications must be cited in the text.
For the abbreviations of the journal names, the authors
can apply to "list of Journals" in Index Medicus or to the
address "http://www.nIm.nih.gov/tsd/serials/lji.html".

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

Journal article:

1. Berk H, Akgali O, Kiter E, Alici E. Does anterior spi-
nal instrument rotation cause rethrolisthesis of the lower
instrumented vertebra? J Turk Spin Surg 1997; 8 (1): 5-9.

Book chapter:

2. Wedge [H, Kirkaldy-Willis WH, Kinnard P. Lumbar
spinal stenosis. Chapter 5. In: Disorders of the lumbar

spine. Eds.: Helfet A, Grubel DM. JB Lippincott, Phila-
delphia 1978, pp: 61-68.
Entire book:

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

Book with volume number:

4. Stauffer ES, Kaufer H, Kling THF. Fractures and
dislocations of the spine. In: Fractures in Adults. Vol 2.
Eds.: Rockwood CA, Green DP, JB Lippincott, Philadelp-
hia 1984, pp: 987-1092.

Journal article in press:

5. Arslantas A, Durmaz R, Cosan E, Tel E. Aneurys-
mal bone cysts of the cervical spine. J Turk Spin Surg (In
press).

Book in press:

6. Condon RH. Modalities in the treatment of acute
and chronic low back pain. Low back pain. Ed.: Finnison
BE, JB Lippincott (In press).

Symposium:

7. Raycroft IF, Curtis BH. Spinal curvature in myelo-
meningocele: Natural history and etiology. Proceedings
of the American Academy of Orthopaedic Surgeons
Symposium on Myelomeningocele, Hartford, Connecti-
cut, November 1970, CV Mosby, St. Louis 1972, pp: 186-
201.

Papers presented at the meeting:

8. Rhoton AL. Microsurgery of the Arnold-Chiari mal-
formation with and without hydromyelia in adults. Presen-
ted at the annual meeting of the American Association of
Neurological Surgeons, Miami, Florida, April 7, 1975.

- Tables: They should be numbered consecutively in
the text with Arabic numbers. Each table with its number
and title should be typed on a separate sheet of paper.
Each table must be able to stand alone; all necessary in-
formation must be contained in the caption and the table
itself so that it can be understood independent from the
text. Information should be presented explicitly in "Tables"
so that the reader can obtain a clear idea about its con-
tent. Information presented in "Tables" should not be re-
peated within the text. If possible, information in "Tables"
should contain statistical means, standard deviations,
and t and p values for possibility. Abbreviations used in
the table should be explained as a footnote.

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

- Figures: All figures should be numbered consecuti-
vely throughout the text. Each figure should have a label
pasted on its back indicating the number of the figure, an ar-
row to show the top edge of the figure and the name of the
first author. Black-and-white illustrations should be in the
form of glossy prints (9x13 cm). The letter size on the figure
should be large enough to be readable after the figure is
reduced to its actual printing size. Unprofessional typewrit-
ten characters are not accepted. Legends to figures should
be written on a separate sheet of paper after the references.

The journal accepts color figures for publication if they
enhance the article. Authors who submit color figures will
receive an estimate of the cost for color reproduction. If
they decide not to pay for color reproduction, they can
request that the figures be converted to black and white
at no charge. For studies submitted by electronic means,
the figures should be in jpeg and tiff formats with a reso-
lution greater than 300 dpi. Figures should be numbered
and must be cited in the text.

- Style: For manuscript style, American Medical As-
sociation Manual of Style (9th edition). Stedman’s
Medical Dictionary (27th edition) and Merriam Webster’s
Collegiate Dictionary (10th edition) should be used as
standard references. The drugs and therapeutic agents
must be referred by their accepted generic or chemical
names, without abbreviations. Code numbers must be
used only when a generic name is not yet available. In
that case, the chemical name and a figure giving the
chemical structure of the drug should be given. The trade
names of drugs should be capitalized and placed in
parentheses after the generic names. To comply with
trademark law, the name and location (city and
state/country) of the manufacturer of any drug, supply, or
equipment mentioned in the manuscript should be inc-
luded. The metric system must be used to express the
units of measure and degrees Celsius to express tem-
peratures, and Sl units rather than conventional units
should be preferred.

The abbreviations should be defined when they first
appear in the text and in each table and figure. If a brand
name is cited, the manufacturer’s name and address (city
and state/country) must be supplied.

XX

The address, "Council of Biology Editors Style Guide"
(Council of Science Editors, 9650 Rockville Pike, Bethes-
da, MD 20814) can be consulted for the standard list of
abbreviations.

- Acknowledgments: Note any non-financial ack-
nowledgments. Begin with, "The Authors wish to thank..."
All forms of support, including pharmaceutical industry
support should also be stated in Acknowledgments sec-
tion.

Authors are requested to send an electronic diskette
including the last version of their manuscript. The elect-
ronic file must be in Word format (Microsoft Word or Corel
Word Perfect). Each submitted disk must be clearly
labeled with the name of the author, item title, journal tit-
le, word processing program and version, and file name
used. The disk should contain only one file-the final ver-
sion of the accepted manuscript. Authors can submit their
articles for publication via internet using the guidelines in
the following address: www.jtss.org.

- Practical Tips:

1. Read only the first sentence in each paragraph
throughout the text to ascertain whether those state-
ments contain all critical material and the logical flow is
clear.

2. Avoid in the Abstract comments such as, "... this
report describes..." Such statements convey no substan-
tive information for the reader.

3. Avoid references and statistical values in the Abst-
ract.

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

5. Avoid in the final paragraph of the Introduction pur-
poses such as, "... we report our data..." Such statements
fail to focus the reader’s (and author’s!) attention on the
critical issues (and do not mention study variables).

6. Parenthetically refer to tables and figures and avoid
statements in which a table of figure is either subject or
object of a sentence. Parenthetic reference places emp-
hasis on interpretation of the information in the table or
figure, and not the table or figure.

7. Regularly count words from the Introduction
through Discussion.
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Editor-in-Chief
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TABLE-1. LEVELS OF EVIDENCE

LEVEL-1.

1) Randomized, double-blind, controlled trials for
which tests of statistical significance have been per-
formed

2) Prospective clinical trials comparing criteria for
diagnosis, treatment and prognosis with tests of statisti-
cal significance where compliance rate to study exceeds
80%

3) Prospective clinical trials where tests of statistical
significance for consecutive subjects are based on pre-
defined criteria and a comparison with universal (gold
standard) reference is performed

4) Systematic meta-analyses which compare two or
more studies with Level | evidence using pre-defined
methods and statistical comparisons.

5) Multi-center, randomized, prospective studies

LEVEL —Il.

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

2) All Level-I studies with no randomization
3) Randomized retrospective clinical studies

4) Meta-analysis of Level-Il studies

LEVEL- Il

1) Level-Il studies with no randomization (prospective
clinical studies etc.)

2) Clinical studies comparing non-consecutive cases
(without a consistent reference range)

3) Meta-analysis of Level Il studies

LEVEL- IV.
1) Case presentations

2) Case series with weak reference range and with no
statistical tests of significance

LEVEL - V.
1) Expert opinion

2) Anecdotal reports of personal experience regar-
ding a study, with no scientific basis

TABLE-2. CLINICAL AREAS

Article
Anatomy
Basic Science
Biomechanics
Deformity
Scoliosis
Adolescent idiopathic
Kyphosis
Congenital spine
Degenerative spine
conditions
Diagnostics
Epidemiology
Exercise Physiology and
Physical Exam
Functional Restoration
Health Services Research
Literature Review
Meta-Analysis
Occupational Health
Outcomes
Patient Care
Conservative care
primary care
quality of life research
treatment efficacy
pediatric
rehabilitation
Surgery
clinical surgery
intradiscal surgery
neurosurgery
reconstructive surgery
image guided surgery
endoscopy
failed spine surgery
microsurgery
computer-assisted
minimally-invasive
Imaging
radiology
MRI
CT scan
Fusion
fusion cages
instrumentation
pedicle screws
fixation
Pain
chronic pain
low back pain
postoperative pain
pain measurement
neck pain
discogenic pain
Neurology
neurophysiology
neurological examination
neurochemistry
neuropathology

cognitive neuroscience
neuromuscular spine
Cervical Spine
cervical myelopathy
cervical reconstruction
cervical disc disease
whiplash
craniocervical junction
atlantoaxial
Thoracic Spine
thoracolumbar spine
Lumbar Spine
lumbosacral spine
Psychology
Nerve
nerve root
sciatica
Injection
epidural
Disease/Disorder
metabolic bone disease
epilepsy
lupus
cancer
Parkinson's
tuberculosis
Rheumatology
arthritis
osteoporosis
Bone
bone density
bone mechanics
bone regeneration
bone graft
bone graft sustitutes
fracture
Disc
disc degeneration
herniated disc
disc pathology
disc replacement
artificial disc
IDET
Trauma
Spinal cord
spinal cord injury
Clinical trials
Randomized trials
Biology
biochemistry
biomaterials
molecular biology
Tumor
Genetics
Stenosis
Infection
Non-Operative Treatment
Motion Analysis
Physical Therapy
Manipulation
Anethesiology
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EDITORDEN / EDITORIAL

Sevgili Meslektaslarim,

2011 yilinin 2. sayisina ulagsmanin mutlulugunu duyuyoruz. Bu sayi, Tirk Omurga Cerrahisine buyik katkilari olan
bir tistada, yani camiamizin en renkli kisiligi ve cok kiymetli hocamiz Prof. Dr. Unsal Domanic’e adanmistir. Onun adini
alan osteotomisi diginda tum spinal cerrahi konularinda sayisiz yayini olan hocamiz, ayni zamanda bir hukukcudur.
Her kongrede aksanli konugmasiyla Emin Hoca ile atismalari, katildigi oturumlarin en ¢ok rating toplayan oturumlar
olmasini saglamigtir. Agzindan dismeyen “Cocuk” hitabininin ¢ok uzun yillar ardindan giden bizlerin kulaklarindan
silinmemesi en blyuk dilegimizdir. Kendisini sayg! ile selamliyoruz.

Bu sayida Omurga Cerrahisinin Onciileri bdliimiimiizde de gercekten pek gok konuda Tiirkiye’de spinal cerrahide
énciliik etmis ve dernegimizin de baskanligini yapmis Prof. Dr. Unsal Domanic yer almaktadir. Kendisiyle ilgili yaziy
dgrencilerinden Op. Dr. Fatih Dikici hazirlad.

Bu sayida yer alan ilk calisma Prof. Dr. Unsal Domanic hoca ve ekibinin calismasidir. Bu calismada kendi adiyla
anilan omurga osteotomisi sonuglari yer almaktadir. ikinci galisma transpedikiiler vida ile enstrimantasyon uygulanan
Lenke Tip | idiopatik skolyoz hastalarinin klinik sonuglarini iceren bir calisma. Uclincii calisma néromuskiiler skolyozun
cerrahi tedavi sonuglariyla ilgilidir. Dérdiincti calisma kardes tilke Ozbekistan’dan bir calisma. Nuraliyev ve arkadaslari,
kendi tasarladiklari titanyum kafeslerin lomber omurga flzyonunda etkisini arastirmiglar. Besinci ¢calisma ise Dikici ve
arkadaslarinin sinirli laminektomi ile minimal néral dekompresyon ile genis dekompresyon sonuglarini karsilastirdiklari
klinik bir calisma.

Bu sayida, ayrica ¢ olgu sunumu bulunmaktadir. Bunlardan birincisi lomber spinal iyatrojenik epidermoid Kisti olan
bir olgu, ikincisi brusella apsesi olan bir olgu ve sonuncusu ise spinal stenoza yol acan faset eklem snovial kisti olgusu
hakkindadir.

Bu sayida, Omurga Cerrahisinin Oncileri bdlimiimiizde yer alan Prof. Dr. Unsal Domanig ile baglantili olsun diye
davetli bir derleme yer almasi dusUnulmuistir. Omurga Osteotomileri konusundaki bu derlemede Domanic
osteotomileri de yer almaktadir. Derlemenin hazirlanmasini saglayan Dog. Dr. Oguz Karaeminogullarina ve ekibine
tesekkurd bir borg biliriz.

Nisan sonunda istanbul’da dernegimizi geleneksel Uluslararasi Omurga Cerrahi Kongrelerinin 9.cusu, Polat
Renaissance Hotel'de yapilacaktir. Kongreyi hazirlayan Prof. Dr. Clineyt Sar ve Prof. Dr. Ufuk Talu’ya tim camiamiz
adina tesekkur ediyor, basarili bir kongre gecirmeyi diliyoruz.

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
blnyesinde gérev yapan konuyla ilgili sekreteryaya tarafimizdan yollanacaktir.

Sevgili meslektaglarim, bir siredir blyuk emek ve c¢aba ile sirdirdigimuiz dergimize katkida bulunan tim
meslektaslarima tesekkur ediyoruz. Dergimizin bu sene Pub Med’e eski adiyla index medicus’a da basvurusu yapmis
ve 1. asamay! basari ile gecmis bulunuyoruz. TUBITAK ULAKBIM’den de SCI kapsamina alindimiza dair olumlu haberi
bekliyoruz. Bu vesile ile Tirk Omurga Cerrahisi ailesine esenlik, basari ve huzur diliyor ve en derin saygilarimizi
sunuyoruz.

Prof. Dr. i. Teoman BENLI
JTSS Editor Yardimcisi
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EDITORE MEKTUP / LETTER TO EDITOR

Tirk Omurga Cerrahisi Dergisi
Sayin Editéru

Kiymetli Dergimizin Temmuz 2010 Sayisini benim mitevazi sahsima ayirarak beni ziyadesiyle onurlandirdiniz,
mutlu ettiniz. Sizlerin bu nazik takdir duygusu, hatirlama, deger verme gibi vefa dolu erdemleriniz i¢in sizi kutluyor, son-
suz tesekkirlerimi ve sukranlarimi sunuyorum. Sahsinizda tim omurga ailesine ve degerli dernek c¢alisanlarina say-
gllar, sevgiler sunuyorum. Misaadenizle; yazilari ile beni cok duygulandiran, sevgili Teoman ve Emre ile duygularimi,
heyecanimi cefakar omurga ailesi huzurunda paylasmak istiyorum.

Sevgili Emre - Teoman; Hocaniz olma firsatini yakalamis olmak benim igin blyik bir onur ve ayricalik olmustur.
Sizler gibi mesleginin zirvesine ulasmis meslektaslarimin, Agabeyligini yapmis,- birlikte ¢calismis, misterek yayin yap-
mis ve beraberce dinya kulliplerinde boy géstermis olmak hayatimin en hasarili, zevkli ve mutlu gecen yillarim oldu-
gunu belirtmek isterim.

Bununla da kalmayarak hayatimin bu anlamli ve sevimli dénemi olan emeklilik devresinde, beni mahcup edercesi-
ne yuce takdirleriniz, évguleriniz ve samimiyetinizle hatirlayarak beni ¢cok onurlandirdiniz ve mutlu ettiniz. Darisi sizle-
rin basina derim. Sizin bu glzel évgulerinize acaba layik olabilmis miydim diye geriye dogru heyecanla bir g6z attim.
Ancak fazla irdelemeden koca koca profesdrler benden daha iyi degerlendirmisleridir diye blyuk bir zevk ve heyecan-
la dvglilerinize hemen sahiplendim. insani erdemlerin en énemlilerinden biri de vefa duygusudur. Bu duyguyu unutul-
musluk dénemimde bana en guzel sekilde yasattiniz. Minnettarim. Takdir etmek bir gérev takdir edilmek bir hak olma-
lidir. Ancak bu guzellikleri Glkemizde bulabilmek zordur (el épenleriniz cok olsun) yakistirmasi ile her ikinize de saygi-
lar, sevgiler sunarken basar ve saglik dileklerimi iletiyorum.

Meslek yasamim boyunca meslektaslarimi onurlandirmak, takdir etmek, sevmek, ylceltmek ilkelerine sadik kal-
maya calistim. Ne kadar basarabilmissem o kadar sevingliyim de... Sizleri takdir etmek bence ¢ok kolaydir. Zaten siz-
leri yerli yabanci tim omurga kuruluglar takdir ediyor ve edeceklerdir de. Ben ¢ok fazla suslu laflarla, dvguler yapma-
yI beceremem, bunun i¢in hosgdriiniize siginarak tim insani ve hekimlik degerlerinin misline layik oldugunuzu belir-
terek sézlerimi sonlandiriyorum.

Omurga ailesinin tim vefakar dostlarima, meslektaslarima sizin sahsinizda duyurmak isterim ki; takdir edilmek,
Ovgu almak, hatirlanmak gibi erdemleri daha ¢ok ortaya koyarak gencleri ve emeklileri sevindirmeliyiz. Hepimizin buna
cok ihtiyaci vardir, zira ¢alisma kosullarimiz ¢ok yipratici ve yorucudur. Takdir yigidin motivasyonudur yakistirmasini
dile getirirken tim Omurga ailesine saygilar, sevgiler sunuyor, hepimize saglk mutluluk diliyorum.

Prof. Dr. Adil Surat

Tiirk Omurga Dernegi Uyesi
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ORIGINAL ARTICLE / ORJINAL MAKALE

TOTAL WEDGE RESECTION OSTEOTOMY (DOMANIC OSTEOTOMY) FOR
SURGICAL CORRECTION OF RIGID AND ANGULAR SPINAL DEFORMITIES

ILERI DERECE VE RIJID OMURGA DEFORMITELERINDE TOTAL KAMA
REZEKSIYON (DOMANIC) OSTEOTOMISI

Unsal DOMANIG*, Fatih DIKiCi**, Turgut AKGUL***, Ciineyt SAR",
Ufuk TALU*, Azmi HAMZAOGLU****

SUMMARY:

Introduction:  Anterior and  posterior
procedures are usually combined for the
surgical treatment of severe, rigid and local
kyphosis secondary to trauma, infection,
congenital anomalies or failed surgeries. This
study presents our technique, clinical and
radiologic results with posterior total wedge
resection osteotomy which is a one-stage
solution resulting in shortened posterior column
and decreased tension on spinal cord in rigid
angular deformities.

Patients and Methods: Between 1990 and
2010, 61 patients with rigid angular spinal
deformities were surgically treated by posterior
total wedge resection osteotomy and
instrumentation. Etiology was congenital
malformation in 37, infection in 13, ankylosing
spondylitis in three, and previous laminectomy
in eight patients. The osteotomy was
performed at the apex of the deformity and
covered two vertebrae. Upper and lower
border of the osteotomy are right inferior to the
transverse processes of the upper and lower
vertebrae respectively. Apex of the posteriorly
based triangular osteotomy is either at the

anterior vertebral body or anterior longitudinal
ligament.

Results: The mean preoperative angle of local
kyphosis for thoracal and thoracolumbar region
was 670 (250-1120) and it improved to a mean of
220 (00-480) after an average follow-up of 109
(12-192) months. The mean preoperative angle of
local kyphosis in lumbar region was 100 ((-430)-
700) and it improved to a mean of -120 ((-330)-
220). The mean loss of correction since operation
was 2.80 (00-110). Radiologically solid anterior
and posterior fusion was achieved in all patients
by six months. One (1.6 %) patient had
irreversible paraplegia postoperatively.

Conclusion: Posterior total wedge resection
osteotomy eliminates the need for anterior
procedure. Posterior column shortening decrease
potential neurologic deficit risk by eliminating
tractional force on spinal cord. It is an effective
one-stage procedure especially for the treatment
of sharp and rigid angular spinal deformities.

Keywords: Spinal deformity, total wedge
resection, osteotomy

Level of evidence: Retrospective clinical
study, Level lll
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OZET:

Giris: Omurganin, bélgesel kifozun da eglik
ettigi, ileri dereceli, acisal, sert deformiteleri,
travmalar, geciriimis enfeksiyonlar, konjenital
anomaliler ve basarisiz bel cerrahileri
sonrasinda gordlebilir.  Bu tir omurga
deformitelerinin tedavisinde anterior ve posterior
cerrahiler kombine sekilde uygulanmaktadir.
Calismamizda omurganin posterior kolonunu
kisaltip, omurilikteki gerilme kuvvetini azaltan,
deformitenin dtizeltiimesinde tek asamall ¢6zim
sunan, teorik olarak ndrolojik hasar riskini en
aza indiren, omurganin total kama rezeksiyon
osteotomisi teknigimizi sunulmaktadir.

Hastalar ve Yéntem: 1990-2010 yillari
arasinda rijid, ileri derecede acgisal omurga
deformitesi bulunan 61 hasta posterior total kama
rezeksiyon osteotomisi yapilarak tedavi edild.
Calismaya alinan hastalarin etyolojileri, 37
konjenital, 13 infeksiyon, 8 daha énceden yapilan
laminektomiler ve 3 ankilozan spondilit olarak
belirlendi.  Osteotomiler,  iki  vertebrayi
kapsayacak gekilde, deformitenin  tepe
noktasindan yapildi. Osteotominin sinirlari her iki
omurun transvers cikintilarinin hemen altindan
gececek sekilde yapildi. Tabani posteriorda
olacak sekKilde cikarilan lggen kamanin tepe
noktasi omur cisminin 6n ylzi veya anterior
longitudinal ligaman olarak belirlendi.

Bulgular: Operasyon éncesi ortalama lokal
kifoz agisi, torakal ve torakolomber bélgede 67°

78

(25°-112°) olarak hesaplandi. Operasyon
sonrasi ortalama 109 (12-192) ay takip edilen
hastalarda bu deger 220° (0°-48°) olarak
Olclldi. Operasyon éncesi ortalama lokal
kifoz agisi, lomber bélgede 10° ((-43°)-70°)
olarak hesaplandi. Bu degerin hastalarin son
takiplerinde -12° ((-33°)-22°)’ye geriledigi
gérildi.  Operasyondan  sonrasi  son
kontrollerde gériilen korreksiyon kaybi ise
ortalama 2.8° (0°-11°) olarak hesaplandi.
Hastalarda timinde 6. ayin sonunda
radyolojik olarak anterior ve posterior solid
flizyon saglanmis oldugu izlendi. Bir hastada
(% 1.6) operasyon sonrasi geri dénlstimstiz
parapleji saptandi.

Sonucglar: Omurganin posterior kama
rezeksiyon osteotomisi, anterior girisime
ihtiyag¢  kalmadan,  deformitenin  tam
dizeltilebilmesine olanak tanir. Posterior
kolon kisalmasi, medulla spinaliste risk
olusturabilecek traksiyon gltclerine engel
oldugundan hastadaki nérolojik araz riski en
aza inmektedir. Tek agsamali bu ydntem,
Ozelikle yliksek acili ve rijid omurga

deformitelerinde etkili ve bagarili  bir
yéntemdir.
Anahtar  Kelimeler: lleri omurga
deformitesi, total kama rezeksiyonu,
osteotomi

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

Severe angular kyphosis or kyphoscoliosis
may develop secondary to a fracture, an
infectious process, laminectomy and congenital
malformations. Independent of the etiology
severe, rigid and localized kyphosis usually
requires surgical treatment in order to prevent
progressive deterioration of the sagittal
imbalance and neurologic function. Many
different anterior, posterior or combined
procedures were developed and reported by
various authors 671011141620,

There are many authors who have tried and
succesfully performed corrective osteotomy for
severe spinal deformity using posterior approach.
Such osteotomies bring the advantage of
shortened posterior column and decreased
tension on spinal cord with a single-stage
procedure #5212181719 Qyriginal description was by
Smith-Petersen in 1945, who performed a limited
osteotomy involving only the posterior elements
to correct the kyphotic deformity in ankylosing
spondylitis *®. Simmons also performed posterior
osteotomy with a similar technique . In 1984,
Heinig has developed the posterior "egg-shell"
procedure which involved transpedicular
evacuation of a portion of the vertebral body
followed by a controlled compression fracture ©.
This was followed by Thomasen in 1985, who
described another variation in which the pedicles
and small portion of the body were removed after
Smith-Petersen osteotomy, thereby
accomplishing a partial vertebral resection ™. In
1992 Gertzbein reported his modification which
combined the techniques of Heinig and Smith-
Petersen, resulting in closing dorsal wedge
osteotomy “.

In 1994 Steffee presented a new technique
that is a true-closing wedge posterior
transvertebral osteotomy for the treatment of
adult thoracolumbar kyphosis “©. Domani¢ et al

presented their technique which was devised in
1990 for rigid angular kyphosis ©. Tomita et al and
Rajasekaran et al also presented their series with
closing-opening wedge osteotomy by posterior
approach®",

PATIENTS AND METHODS:

61 patients with rigid and localized kyphotic
deformities underwent surgical treatment
consisting of posterior total wedge resection
osteotomy and posterior instrumentation
between January 1990 and February 2010 at our
institution. There were 24 men and 37 women
and their average age at the time of operation
was 21 (7-42) years. Each patient had disabling
pain and severe deformity. The etiology was
congenital malformation in 37 (60 %), healed
tuberculous infection in 13 (21 %), previous
laminectomy in 8 (13 %) and ankylosing
spondylitis in 3 (6 %) cases. None of the patients
had preoperative neurologic deficit. The
preoperative and postoperative local deformity
was measured according to the Cobb method
from the superior end-plate above the deformity
and from the inferior end-plate below the
deformity.

The osteotomy and wedge resection level
was at T8-T9 in three patients, at T10-T11 in four
patients, at T8-10 in one patient, at T12-L1 in 21
patients, at L1-L2 in 20 patients, at L2-L3 in six
patients, at L3-L4 in five patients, at L4-5 in two
patients and L5-S1 in one patient. Two patients
had two osteotomies at levels of T8 and T10.
Data of the patients is given in Table 1.

All patients had Stagnaras wake-up test at the
end of the osteotomy and instrumentation, before
the wound closure. All patients had intensive care
unit monitoring and intravenous antibiotics for 48
hours. Urinary catheters and suction drains were
usually removed before the last dose of
antibiotics. Ambulation was usually begun on the
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Table 1: Patient data

Case Age Sex Diagnosis Osteotomy Preop local Postop local Follow up
level(s) kyphosis kyphosis (month)
angle angle

1 20 F PL T12-L1 25 5 107
2 11 M CM T10-11 85 35 186
3 13 M CM L2-3 70 0 110
4 10 F CM T12-L1 50 26 132
5 13 F Pl T8-10 76 26 156
6 22 F PL T12-L1 80 20 114
7 36 M PI L2-3 40 0 115
8 22 F CM L1-2 40 15 128
9 25 M PL L1-2 45 10 134
10 18 F CM T12-L1 62 15 128
11 18 F Pl T12-L1 55 10 180
12 17 M CM L1-2 90 40 188
13 12 M CM L1-2 78 32 172
14 26 F Pl T12-L1 112 48 162
15 23 M CM L1-2 85 27 150
16 18 M Pl T12-L1 105 46 168
17 15 F CM T12-L1 81 29 150
18 16 F CM L1-2 95 36 167
19 26 M PI L1-2 80 20 156
20 25 F CM T12-L1 92 33 164
21 13 F Pl L2-3 75 27 164
22 18 M PL T12-L1 94 41 192
23 20 F Pl L1-2 48 5 112
24 27 M CM L1-2 54 8 104
25 16 F PI L1-2 67 24 110
26 40 M CM L2-3 58 14 114
27 18 M CM T12-L1 86 24 108
28 13 M CM L1-2 66 29 124
29 11 M CM L1-2 74 23 122
30 21 M PI T12-L1 94 30 108
31 24 M Pl L1-2 72 23 130
32 40 M AS L1-2 72 50 89
33 34 M AS L1-2 51 19 29
34 13 F CM T12-L1 89 23 100
35 30 F CM T12-L1 85 30 95
36 11 M CM T12-L1 64 23 93
37 11 F CM L1-2 63 14 27
38 40 F CM T12-L1 59 12 49
39 20 F CM T10-11 53 8 77
40 15 F CM T12-L1 32 4 89
41 11 F CM L1-2 90 6 111
42 6 F CM L1-2 53 40 81
43 13 F CM T8-9 33 19 59
44 18 F CM T8-9,T10-11 28 19 81
45 25 F CM T12-L1 95 11 79
46 7 F CM T12-L1 42 8 75
47 29 F Pl T12-L1 70 28 71
48 23 F PL T10-11 44 14 90
49 14 F PL T12-L1 58 12 69
50 8 F CM L1-2 55 30 71
51 16 F CM L1-2 33 11 12
52 17 F CM L2-3 42 22 71
53 28 M PL L4-5 38 4 60
54 42 F PL L5-S1 50 19 64
55 7 F CM L3-4 -43 -27 90
56 16 F CM L3-4 -5 -25 112
57 34 F CM L3-4 -8 -36 76
58 11 F CM L4-5 -35 -28 73
59 35 M CM L2-3 -20 -33 96
60 34 M Pl L3-4 70 18 153
61 35 M AS L3-4 6 -33 59

M: Male, F: Female, CM: Congenital malformation, PL: Postlaminectomy, PI: Postinfection
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a)

Figure-1. L4 posterior wedge osteotomy was performed in a 28 years old man with previous failed back
surgery for L4 fracture. Preoperative radiographs show implant failure (a) and local kyphosis (b). Postoperative
radiographs show restored coronal (¢) and sagittal (d) balances.

second or third postoperative day. Radiographs
were taken immediately postoperatively and on
the day of discharge. Follow-up radiographs were
performed at 6 weeks and 3, 6 and 12 month
intervals. Radiographic fusion was determined to
be solid if there were bone bridging at the
osteotomy site in anteroposterior, lateral and
bilateral oblique projections.

Operative Technique:

The patient is placed in the prone position on
chest rolls on the operating table. A single
midline posterior longitudinal incision is used for
exposing the area and levels that are
determined before. Paraspinal muscles and all
soft tissues are stripped subperiostally from the
bone laterally to the tips of the transverse
processes. An intraoperative radiograph with
guide pins is obtained for accurate localization
of the deformity and determining the level and
extent of the osteotomy. A complete
laminectomy and facetectomy is performed first
at the posterior resection site and than lateral
walls of the spinal canal are excised bilaterally.
The spinal nerves are carefully dissected and

81

preserved. The osteotomy is performed at the
apex of the kyphotic deformity usually covering
two vertebrae. Upper and lower border of the
osteotomy are right inferior to the transverse
processes of the upper and lower vertebrae
respectively. Apex of the posteriorly based
triangular osteotomy is planned to be either at
the anterior vertebral body or anterior
longitudinal ligament. The osteotomy is
performed carefully to avoid overpenetration
of the anterior cortex or anterior longitudinal
ligament with the purpose to provide a hinge
point to avoid translation and also to prevent
injury to the major or radicular vessels. Once
the osteotomy and wedge resection are
completed the left portions of the upper and
lower vertebrae usually form an intervertebral
foramen containing two spinal nerves on both
sides at the resection site. Facets to be
included in the fusion area should be
resected, screws and hooks should be placed
and a previously bent rod should be loosely
attached on one side before completing the
osteotomy so that the step-off is avoided.
Upon completion of the osteotomy a second
rod is placed and both are equally compressed
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so that correction and stabilization are achieved.
In order to avoid dural buckling while closing the
osteotomy site partial laminectomy should be
performed one level above and one level below
the osteotomy. Decortication and bone grafting
should necessarily follow the instrumentation.
Hypotensive anaesthesia and perioperative
autotransfusion by means of cell-saver were
used in all cases to reduce the need for
homologous bank blood.

RESULTS:

The mean preoperative angle of local
kyphosis was 67° (25°-112°) and it improved to
a mean of 22° (0°-48°) at an average follow-up
of 109 (12-192) months. The mean

preoperative angle of local kyphosis in lumbar
region was 10° ((-43")-70°) and it improved to
a mean of -12° ((-33°)-22°). The mean loss of
correction since operation was 2.8° (0°-11%)
and loss of correction was seen only within the
first three months. Radiologically solid anterior

and posterior fusion was achieved in all
patients by six months.

As complications there were no fatal
complications. However, the intraoperative
wake-up test was positive in one patient (1,6
%) who was early in the series and developed
irreversible paraplegia despite all efforts to
prevent. Removal of instruments did not help
and through exploration of the osteotomy site
did not reveal any mechanical problem or
pathology. Two patients had transient nerve
root injury which recovered completely at six
months. Two patients developed early deep
infection which responded to early aggressive
debridement without removal of the
instruments. As minor complications dural tear
occured intraoperatively in two patients.
Repair was effective without any leak. Implant
failure occured in two patients as hook pull-out
which was noted at 3 months. One was
revised and the other one was not reoperated
as it caused no mechanical problem or
irritation. There were no implant related
complication.

c)

Figure-2. T8-10 posterior wedge osteototomy was performed in a 13 years old female with postinfectious
thoracal rigid angular deformity. Preoperative radiographs show local severe kyphosis (a,b). Five years follow-
up radiographs show full bony union with restored sagittal balance (c,d).
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DISCUSSION:

There is a wealth of literature on surgical
techniques to correct thoracolumbar kyphosis
mainly due to ankylosing spondylitis or
congenital hemivertebrae. The pathogenesis of
angular kyphosis however in general involves
either destruction (fracture, infection, tumor or
laminectomy) or localized congenital
malformation.  White et al reported
biomechanical consequences of kyphotic
deformity ®. Short-curved kyphosis moves the
center of gravity further anteriorly and this
results in a viscious cycle of increasing
deformity and segmental instability. The results
of increasing wedging and deformity are pain
and neurological deficit #320, All these
pathologies require surgical interventions.

Combined anterior and posterior procedures
are commonly used for treatment of such
angular and rigid kyphosis. Anterior and
posterior surgery can be done in different stages
as same-day surgery or simultaneously 6.
Combined procedure may cause increased
blood loss, operating time and increased patient
morbidity especially in the aged population €.
Patients with severe kyphosis may also suffer
from respiratory dysfunction and anterior
surgery may inevitably further deteriorate the
respiratory functions. Also anterior surgery in
patients with a very sharp and rigid kyphotic
segment may be technically very difficult and
removal of the whole deformed bone with
posterior longitudinal ligament and
decompression may involve the risk of direct
neural tissue injury since there is usually no
space available between the bone and the
spinal cord itself 59,

Single-stage posterior approach may be of
more benefit with lower morbidity in the older
population and in patients with respiratory
problems. Leatherman et al stressed that the
only surgical method that can be used for the

correction of spinal deformity without risk of
neurological problem is shortening of the spine
68 Another advantage of a one-stage posterior
closing wedge resection osteotomy is that it
results in shortened posterior column and
decreased tension on spinal cord. As some
authors pointed out as well, closing wedge
resection osteotomy provides biomechanically
superior construct in correction of kyphotic
deformity by placing the fulcrum anteriorly and
by not opening up but providing bone-to-bone
contact in the anterior column ©*%'3 On the
other hand, closing total wedge resection
osteotomy has some drawbacks as well. Spinal
shortening procedure and dural buckling can
result from closure of the osteotomy. This limits
our correction to a maximum of 60°. Heinig
reported their correction degree as 40° or 50°,
and Gertzbein reported this limit as 40° without
neurological deficit “9. Steffee recommends
duraplasty while closing the osteotomy to
prevent dural buckling in patients where the
correction was more than 35°©. Tomita et al
reported correction degree as 49° (range, 33°-
61°) with translation ®. The mean correction
angle was 45° for our patients. Dural buckling is
a problem but in our experience, it rarely
disturbs the dural pulsation or cerebrospinal
fluid mechanics. As a preventive measure we
always perform a wide laminectomy one level
above and below the osteotomy site and this
relieves the tension on spinal cord.

If one needs more correction, the solution
would be a second osteotomy depending on the
deformity. Or if there is a big residual kyphosis
despite the osteotomy, one may prefer to add
anterior strut-graft to avoide the risks of
pseudoarthrosis or implant failure. Another
option for more correction would be careful
disruption of the anterior hinge (either bone or
ligament) or total vertebrectomy to open-up the
anterior column but this gap should then be
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reconstructed with a strut graft or preferably with
a titanium mesh cage placed via posterior
approach as well. Another but surgically more
traumatic approach would be the three-stage
(posterior and then anteroposterior) surgery in a
young and fit patient 2.

Posterior total wedge resection osteotomy is
nevertheless a high risk procedure for
neurologic complications requiring experience
and overcaution. In our series we had one major
(irreversible paraplegia) and two minor
(transient nerve root dysfunction) neurologic
complications (total 5%). This is similar to
Steffee's complication rate in his series®. Suk et
al reported their complications as one complete
cord injury and two root injuries of 25 patients .
Dalvie et al reported one neurologic
complication in a series of nine patients ®. The
possible etiology of these cord lesions could be
direct injury to the spinal cord, dural
compression, impaired vascular supply or spinal
canal malalignment. Our major complication of
irreversible paraplegia developed in one of our
initial patients in the series and it was most
probably due to ischemia since there was no
direct neural tissue injury or mechanical
problem.

Area of fusion and length of instrumentation
depends on the amount and flexibility of the
compensatory sagittal and/or frontal plane
deformity. New generation strong
instrumentation systems especially segmental
pedicle screw constructs provide powerful
correction and adequate stability as long as
sagittal balance is restored. Steffee preferred
short segment fusion and instrumentation but
reported high rate of pain and additional
procedures ©. This may be related to
degeneration and pain on adjacent non-
instrumented segments. We did not experience
postoperative pain or adjacent segment
problems in our patients and we attribute this to

the long segment of fusion and instrumentation
in the initial group of 20 patients. The latter
group of 41 patients have shorter areas of
fusion and instrumentation and they also have
no complaints.

Total wedge resection osteotomy brings a
good and effective one-stage solution to the
challenging clinical problem of rigid localized
kyphosis due to various acquired or congenital
etiologies.
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LENKE TiP 1 ADOLESAN IDIOPATIK SKOLYOZDA POSTERIOR SELEKTIF
FUZYON

SELECTIVE POSTERIOR FUSION FOR LENKE TYPE | ADOLESCENT
IDIOPATHIC SCOLIOSIS

Yunus ATICI*, Onat UZOUMCUGIL*, Ozgiir CETINKAYA*, Merter YALGINKAYA*,
Murat MERT*, Yusuf OZTURKMEN*, Mustafa CANIKLIOGLU**

OZET:

Bu calismada, klinigimizde 2001-2009
yillar1 arasinda Lenke Tip 1 Addlesan idiopatik
skolyoz (AIS) nedeniyle posterior segici
fizyon (PSF) wuyguladigimiz hastalarin
sonuglarini geriye dénik olarak
degerlendirmeyi amacladik. Calismaya déahil
edilen 30 hastadan 23’l bayan, 7’si erkek idi.
Ameliyat esnasindaki ortalama yas 14.1 + 1.5
(dagihm 12—19 yil) iken, ortalama takip stresi
46.6 + 24.2 (dagihm 15-108 ay) ay idi.
Hastalarin radyografik olarak
degerlendirmesinde, ameliyat 6éncesi-sonrasi
ve son takip déneminde cekilen ayakta 6n-
arka, lateral, traksiyon ve egilme
ortoréntgenlerinde skolyoz parametreleri
Olctiimleri yapildi. Skolyotik egriliklerdeki
diizelme oranlari ve diizelme kayiplari ayrica
kaydedildi. Klinik degerlendirme igin son
takipte SRS-30 formu kullanildi. Tum veriler
istatistiksel analize tabi tutuldu. Ana torakal
egrilikte ameliyat éncesi 48.8° + 8.09° olan
ortalama Cobb acgisi ameliyat sonrasi

dénemde 16.83° + 6.85° (diizelme % 65.51 =
11.9) (p<0.05) iken son takipte 18.86° + 1.43°
(diizelme % 62.57 + 12.58) (p<0.05) olarak
Olcildu. Ameliyat 6ncesi dénemde lomber
egrilikteki ortalama Cobb agisi 29.43° + 6.58°
iken ameliyat sonrasi dénemde 10.63° + 5.71°
(diizelme % 65.04 + 15.61) (p<0.05) olarak
Oledildd ve son takip déneminde 12.83° +8.41°
(diizelme % 61.79 + 16.86) (p<0.05) oldugu
kaydedildi. Komplikasyon olarak 1 hastada
koronal dekompenzasyon, 2 hastada distal
kavsak kifozu, 1 hastada ylzeysel yara
enfeksiyonu ve bir implant yetmezIigi olgusu
tespit edildi. Sonug¢ olarak Lenke tip 1
egriliklerde  posterior enstrimantasyonlu
selektif flizyon uygulamasi glivenilir ve etkin
bir cerrahi tedavi metodu oldugu fikri elde
edildi.

Anahtar kelimeler: Addlesan idiopatik
skolyoz, Lenke tip 1 egrilik, posterior selektif
flizyon
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ABSTRACT:

The aim of this retrospective study was to
evaluate the results of posterior selective
fusion (PSF) performed for patients with
Lenke Type 1 Adolescent Idiopathic Scoliosis
(AIS). For this purpose 30 patients who
underwent PSF for Lenke Type 1 AIS in our
institute between 2001 and 2009 have been
included in the study. There were 23 females
and 7 males. The mean age at the operation
was 14.1 + 1.5 (range 12—-19 years) and the
average follow-up period was 46.6 + 24.2
months (range 15-108 months). For
radiographical assessment, scoliosis
parameters including Cobb angles, apical
vertebra translations, and coronal and sagittal
balance measurement tools were noted using
good standing anterior-posterior, lateral, and
traction and bending orthoroentgenograms
which were taken on preoperative,
postoperative and final follow-up periods.
Corrected curve magnitudes and correction
loss were noted as well. For clinical evaluation
SRS-30 forms were used in the final follow-
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up. All data underwent statistical analysis. The
mean preoperative thoracic curve Cobb angle
which was 48.8° + 8.09° improved to 16.83° +
6.85° (correction % 65.51 11.9) (p<0.05)
postoperatively and increased to 18.86° + 1.43°
(correction 62.77 + 12.58 %) (p<0.05) at the
final follow-up The mean preoperative lumbar
curve Cobb angle which was 29.43° + 6.58°
improved to 10.63° + 5.71° (correction % 65.04
15.61) (p<0.05)  postoperatively and
deteriorated as to 12.83° + 8.41° (correction %
61.79 + 16.86) (p<0.05) at the final follow-up
period. Coronal decompensation in one patient,
junctional kyphosis in 2 patients, one superficial
wound infection, one implant failure were the
complications noted. As a result we conclude
that in Lenke Type 1 Adolescent Idiopathic
Scoliosis, posterior fusion via selective
instrumentation is a safe and effective surgical
treatment modality.

-+

-+

Key words: Adolescent idiopathic scoliosis,
Lenke type 1 curve, selective posterior fusion.

Level of evidence: Retrospective clinical
study, Level Il
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GiRiS:

Adoblesan idiopatik skolyoz’'un (AIS) cerrahi
tedavisinde ilk posterior enstrimantasyon sistemi
Harrington tarafindan uygulanmistir.  Ucilincii
nesil enstrimantasyon sistemlerinin  (Cotrel
Dubousset - CD, Texas Scottish Rite Hospital -
TSRH, Isola, Alic gibi sistemler) geligtirilmesi ile
deformitelerin tedavisi daha basarili hale
gelmistir'. Ek olarak Suk tarafindan skolyozda
torakal bolgede pedikil vidasinin posteriordan
kullaniimaya baslaniimasi deformitenin
dizeltiimesinde bagariyr arttirmigtir'.

Torakal bdlgedeki deformitenin
dizeltimesiyle lomber bdlgedeki edgriligin
spontan olarak dizeldigi ilk kez 1950’li yillarda
Moe ve arkadaslarinin® yaptigi calismalarda
goérulmektedir. King ve arkadaslar, flzyon
sahasinin secilmesi icin stabil vertebra
kavramini ortaya atmiglar ve Harrington
enstrimantasyon sisteminin stabil vertebrada
sonlandiriimasi  gerektigini  dnermislerdir.
Yukihiro M. ve arkadaglari® ise traksiyon
grafilerinde sakrumun Ustinde santralize olan
en proksimaldeki vertebranin degerlendirilerek
stabil vertebranin tahmin edilebilecegini
tanimlamistir.  Ote yandan Lenke ve
arkadaslar’’, yapisal egriliklerin flzyona dahil
edilmesinin gerekliligini savunan, tedaviye
ybnelik olan ve gunimlizde sik olarak
kullaniimakta olan AIS siniflandirmasini ortaya
koymusglardir. Bu siniflandirmaya goére fuzyon
sahasinin secimi koronal, sagital ve egilme
grafilerine gére AIS siniflandirmasi yapildiktan
sonra daha kesin olarak belirlenebilmektedir.
Ayrica bu calismada Lenke ve arkadaslar’
selektif torakal flzyonun klinik ve radyolojik
kriterlerini de tanimlamiglardir.

Bu calismanin amaci, klinigimizde Lenke Tip
1 AIS nedeniyle posterior enstriimantasyonlu
selektif fizyon uyguladigimiz hastalarin klinik ve
radyografik sonuglarini geriye donuk olarak
degerlendirerek teknigin etkinligi ve guvenilirligi
hakkinda literature katki saglamaktir.

HASTALAR VE YONTEM:

2001-2009 yillari arasinda Lenke Tip 1 AiS
nedeniyle posterior enstrimantasyonlu selektif
flzyon uygulanan ve en az bir yil takip suresi
olan 30 hasta calismaya dahil edildi. Calisma
grubunu olusturan hastalarin 23°0 kiz, 7’si erkek
idi. Hastalarda deformitenin baslangi¢ yasi kiz
cocuklarda ortalama 11.8 + 1.2 yas, erkek
cocuklarda 12.7 + 1 yas olarak saptandi.
Hastalarin ameliyat sirasindaki ortalama yasi
14.1 + 1.5 olarak tespit edildi. (Tablo—1)

30 hastanin 3’Unln (% 10) ameliyat dncesi
dénemde korse kullandigi, geriye kalan
hastalarin ise cerrahi kriterler icerisinde
kaldiklar igin higcbir konservatif tedavi
almadiklar tespit edildi.

Hastalarin tim0, Lenke ve arkadaslarinin’
tanimladigi siniflamaya gére, ayakta On-arka,
lateral, traksiyon ve egilme ortoréntgenogramlari
kullanilarak degerlendirildiginde Tip 1 egrilik
Ozelligine sahiptiler. (yapisal ana torakal egrilik,
yapisal olmayan proksimal ve
torakolomber/lomber egrilik) Hastalarin
radyografik olarak degerlendiriimesi icin ameliyat
Oncesi-sonrasi ve son takip donemi grafilerinde
egriligin tipi ve buyUkligu, lomber ve sagital
belirleyiciler, kifoz, lordoz, sagital denge, koronal
denge, apikal vertebra translasyonu, deformite
dizelme oranlari ve diizelme kayiplar 6lcildi ve
kaydedildi.

On-arka grafide torakal ve lomber egriliklerin
ust ve alt son vertebra sinirlari belirlendi. Cobb
metoduyla torakal ve lomber egriliklerin
blyUkligu hesaplandi. Lateral grafide kifoz
acisi, T5 vertebranin Ust son plak ile T12
vertebranin alt son plag arasindaki aci Cobb
metoduyla 6lculerek hesaplandi. Lordoz agisi,
lateral grafide L1 vertebra Ust son plak ve S1
vertebranin Ust son plak arasindaki aci
Olculerek belirlendi.

Apikal vertebra translasyonu, 6n-arka grafide
apikal vertebra veya diskin orta noktasi ile orta
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Tablo-1. Demografik 6zellikler

Demografik Ozellikler

Hasta Yas (yil) Cinsiyet Takip (ay) Lenke tipi Flizyon seviyesi Enstriimantasyon tiirii
1 12 K 17 1C(N) T3-L1 Vida
2 15 K 19 1A(+) T2-L1 Vida
3 14 K 78 1C(N) T4-L1 Vida
4 17 E 38 1B(-) T2-L1 Vida
5 16 E 28 1B(-) T3-L1 Vida
6 14 K 15 1A(N) T3-L1 Vida
7 13 K 58 1C(N) T2-T12 Vida
8 12 K 53 1A(+) T3-T12 Vida
9 15 E 38 1B(+) T4-L1 Vida
10 13 K 36 1B(+) T3-L1 Vida
11 14 K 26 1B(+) T2-T12 Vida
12 17 K 19 1C(-) T2-L1 Vida
13 18 K 22 1B(N) T3-L1 Vida
14 15 K 18 1A(N) T2-L1 Vida
15 15 E 21 1A (-) T3-L1 Vida
16 13 K 36 1A(N) T3-L1 Vida
17 13 K 16 1B(N) T3-T12 Vida
18 13 K 46 1B(+) T3-L1 Hibrid
19 13 K 63 1B(N) T3-L1 Hibrid
20 13 K 82 1C(+) T3-L1 Hibrid
21 13 K 68 1B(N) T3-T12 Hibrid
22 14 K 58 1B(N) T2-L1 Hibrid
23 14 K 96 1B(N) T3-T12 Hibrid
24 15 E 48 1B(N) T3-L1 Hibrid
25 13 K 60 1B(N) T3-T12 Hibrid
26 13 K 72 1A(N) T3-L1 Hibrid
27 16 K 47 1C(+) T3-L1 Hibrid
28 13 K 62 1A(N) T5-L1 Hibrid
29 16 E 96 1B(-) T2-L1 Hibrid
30 14 K 62 1C(N) T3-L1 Hibrid

sakral cizgi arasindaki mesafe Olculerek 1A(+), 5 (% 16.6) hastada Lenke tip 1A(N), 1
hesaplandi. Apikal vertebra translasyonu (% 3.3) hastada 1A(-), 8 (% 26.6) hastada
milimetre olarak kaydedildi. 1B(N), 3 (% 10) hastada 1B(-), 4 (% 13.3)
Koronal denge, C7 vertebranin ortasindan  hastada 1B(+), 4 (% 13.3) hastada 1C(N), 2 (%
sarkan ve santral vertikal hattan gizilen  6.6) hastada 1C(+), 1 (%3.3) hastada 1C(-)
horizontal ¢izgiler arasi mesafe olgulerek  €drilik ozelligi oldugu belirlendi. Hastalarin
hesaplandi. Sagittal denge ise, C7 vertebranin ~ ameliyat oncesi sagittal belirleyiciye gore
gévdesinin ortasindan asagi diiz gizilen hattin ~ dadiimlarina bakildiginda 5 hastada hipokifoz
S1 vertebra cisminin posterosuperior kogesine (% 16.7), 17 hastada normokifoz (% 56.7), 8
gore gectigi noktayla iliskisine bakilarak  hastada hiperkifoz (% 26.7) saptand!.
degerlendirildi. Koronal ve sagittal denge Tdm hastalar genel anestezi altinda
milimetre olarak kaydedildi. yuzukoyun pozisyonda yatarken posterior orta
Hastalar ~ alt gruplarina  bakilarak  hat kesisi kullanilarak ameliyat edildi. insizyonun

degerlendirildiginde 2 (% 6.6) hastada Lenketip ~ belilenmesinde C7-T1 spin6z cikintisi ve
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intergluteal aralik referans nokta olarak alindi.
Flzyon seviyesi secimi; proksimalde notral
vertebray! (rotasyona ugramamis vertebra),
distalde stabil vertebrayl (orta sakral vertebra
cizgisi tarafindan ikiye bélunen en distal vertebra)
kapsayacak sekilde belirlendi. Olgularin timdnde
Uclncu  kusak enstrimantasyon sistemleri

kullanildi. Flzyon seviyeleri arasinda tum
segmentlerde  bilateral  pedikil  vidasi
yerlestirimeye  calisildi.  Pedikdl  vidasi
uygulanamayan vertebra segmentlerinde

cengeller kullanildi (17 hastada tamamen pedikdl
vidasi, 13 hastada ise hibrid (¢engel+vida)

enstrimantasyon konfigurasyonu kullanildr).
Pedikul vidasi ve cengeller yerlegtirildikten sonra
uygun sagittal egim verilen bir cift rod sisteme
adapte edildi. Konkav tarafta distraksiyon,
konveks tarafta kompresyon ve apikal bdlgede
derotasyon kuvvetleriyle dizelme saglandi.
Rodlar  arasina  transvers  baglayicilar
yerlestirilerek torsiyonel olarak dayanikli bir tespit
saglanmaya calisildi. Olgularin  timunde
posterolateral solid flizyonun saglanabilmesi icin
dekortikasyon sonrasi spindz ¢ikintilardan alinan
otogreft ve allogreftler fuzyon sahasina
yerlestirildi. (Sekil-1 ve 2)

Resim-1.

Resim-2.




The Journal of Turkish Spinal Surgery

Ek olarak hastalarin kan kayiplari, ameliyat
ve takip sureleri kaydedildi. Hastalarda
ameliyat sonrasi gelisen komplikasyonlar not
edildi. Hastalarin son kontrollerinde SRS—-30
soru formu doldurularak cerrahi sonrasi
yasam aktiviteleri ve cerrahiden memnuniyet
oranlari degerlendirildi. Sorular agr, fonksiyon
ve aktivite, dig goérinus, mental durum ve
uygulanan  operasyondan memnuniyet
basliklari altinda 5 gruptan olugsmakta idi. Her
soruya cevap en iyi 5 puan, en kétd 1 puan
verilerek 5 puan Uzerinden degerlendirildi ve
ortalamalari alinarak 5 bashk altindaki grubun
degerlendiriimesi yapildi.

Olgularin istatistiksel analizi SPSS for
Windows 14.0 programi kullanilarak yapildi.
Hastalarin ameliyat 6ncesi, ameliyat sonrasi
ve kontrol doénemindeki istatistik verilerinin
karsilagtirilmasi igin; genel lineer modellerden
tekrarli élciimler analizi ve Pillai’'s Trace testi
kullanildi. ikili karsilastirmalarda Bonferroni
testi kullanildi. Anlamli p degeri 0,05 alti
degerler olarak sabitlendi.

SONUCLAR:

Calisma grubunda ortalama takip slresi 46.6
+ 24.2 ay (dagihm 15-108 ay) olarak belirlendi.
Ameliyat sirasinda ortalama kan kaybi 840 + 300
ml. iken ortalama ameliyat suresi 270 dakika
olarak saptandi.

Hasta grubunda distal fizyon seviyesi 6
hastada T12 vertebrada (% 20), 24 hastada L1
vertebrada (% 80) sonlandirildi. Proksimal fiizyon
seviyesi 8 vakada (% 26.7) T2 vertebrada, 19
hastada T3 vertebrada (% 63.3), 2 hastada T4
vertebrada (% 6.7), 1 hastada T5 vertebrada (%
3.3) sonlandirildi. Distal fuzyon seviyesi 7
hastada (% 23.3) T12 vertebra, 23 hastada (%
76.7) L1 vertebra olarak belirlendi. En uzun
flzyon seviyesi T2-L1 (12 seviye), en kisa fizyon
seviyesi T5-L1 (8 seviye) vertebralar arasinda
oldugu belirlendi. Ortalama 10.9 + 0.8 vertebra
segmentinin fizyona katildigi tespit edildi.
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Hastalarin ameliyat 6ncesi ana torakal
egrilikteki ortalama Cobb acisi 48.8° + 8.09° iken
ameliyat sonrasi dénemde 16.83° + 6.85° olarak
Olclldi (p<0.05). Son takipteki ana torakal egrilik
ortalama Cobb acgisi 18.86° + 1.43° olarak
belirlendi (p<0.05). Ameliyat sonrasi ortalama
dizelme % 65.51 + 11.99 iken son takipteki
dizelme orani % 62.7 + 12.5 olarak tespit edildi.
Ana torakal egrilikteki ortalama diizelme kaybi %
3.02 + 3.23 olarak bulundu. (Tablo—2)

Ameliyat 6ncesi lomber egrilikteki Cobb
acisinin ortalama 29.43° + 6.58° iken ameliyat
sonrasi dbénemde kompenzatuvar olarak
10.63° + 5.71° ye geriledigi géruldu (p<0.05).
Son takipteki lomber egrilik ortalama 12.83° +
8.41° olarak bulundu (p<0.05). Ameliyat sonrasi
ortalama dizelme orani ortalama % 65.04 +
15.61 iken takip déneminde dizelme orani
ortalama % 61.79 + 16.86 olarak bulundu.
Calismamizda kompansatuvar lomber egrilikte
son takipte dizelme kaybi ortalama % 2.91 +
3.93 olarak saptandi. (Tablo—2)

Hastalarin lomber belirleyiciye goére
(lomber egriligin apikal vertebrasinin orta
sakral hat ile olan iligkisi) ameliyat 6ncesi,
ameliyat sonrasi ve son takipteki
degerlendirmeleri Tablo-3’de verilmistir.

Ameliyat édncesi ana torakal egriligin apikal
vertebra translasyonu ortalama 30.37 + 10.63
mm iken ameliyat sonrasi ddnemde 9.9 +5.89
mm olarak Ol¢uldi (p<0,05). Son takipteki
apikal vertebra translasyonu 10.2 + 5.2 mm
olarak belirlendi.

Hastalarin koronal ve sagittal denge
Olcimlerinde C7-CSVL (orta sakral vertebral
cizgi) arasi mesafe 20 mm’den fazla
oldugunda denge bozuklugu olarak
degerlendirildi. Calismadaki ameliyat éncesi
ortalama koronal denge 9.87 + 5.1 mm iken
ameliyat sonrasi dénemde ortalama 5.7 + 2.6
mm olarak hesaplandi (p<0,05). Ayni deger
son takipte ortalama 5.8 + 2.4 mm olarak
hesaplandi (p<0,05). Ameliyat dncesi sagittal
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Tablo-2. Skolyoz parametreleri

_ Preoperatif rdyografik Glgiimler _Postoperati : I ileri postoperatif radyografik 6lciimler

Hasta| Torakal E. | Lomber E. | Kifiz | Lordos | Sagital D. | Koromal D, | AVT| Torakal E. | Lomher E. | Kifiz | Lordoz| Sagital D, | Keronal D. | AVT| Torakal E. | Lomber E. | Kifiz | Lordoa | Sagital D. | Koromal D, [ AVT
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Tablo-3. Lomber belirleyici

LOMBER BELIRLEYICI A B C

Ameliyat Oncesi 8 (%26,7) 15 (% 50) 7 (%23,3)

Ameliyat Sonrasi 21 (%70) 9 (% 10) 0

Ge¢ Dénem Kontrol 19 (%63,3) 10 (% 33,3) 1 (% 3,3)

Tablo-4. SRS-30 sonuclari

SRS-30 SONUGLARI En Diisiik En Yiiksek Ortalama = SD
FONKSIYON 3 5 4,13 £0,55
AGRI 2 5 4,26 + 0,59
GENEL DORUNUM 2 5 3,96 + 0,61
MENTAL DURUM 2 5 3,88 +0,73
MEMNUNIYET 3 5 434 +0,6
TOPLAM 3 5 4,09 + 0,57

denge degeri ortalama 10.1 + 10.mm iken
ameliyat sonrasi dbnemde ortalama 5.8 + 6.5
mm olarak hesaplandi (p<0,05). Son takipteki
sagittal denge degeri ise ortalama 5.7 + 6.8
mm oldu (p<0,05).

Hastalarin ameliyat Oncesi kifoz agisi
ortalamasi 27.67° + 16.05° iken ameliyat
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sonrasi dénemde 26.7° + 8.8° olarak 6l¢uldu
(p>0,05). Son takipte kifoz acisi ortalama
30.4° 13.36° olarak bulundu (p>0,05).
Ameliyat 6ncesi lomber lordoz agisi ortalama
40.23° 11.46° iken ameliyat sonrasi
dénemde 43.57° + 8.58° olarak hesaplandi
(p>0,05). Son takipte lomber lordoz agisi

+

-+
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ortalama 46.2° + 8.7° olarak tespit edildi
(p<0,05).

Calisma grubundaki hastalarin klinik
sonugclar yéninden incelenmesi amaciyla son
takip déneminde kaydedilen SRS-30 Form
degerlendirmeleri Tablo-4’te verilmigtir.

Calismada yer alan bir hastada koronal
denge bozuklugu belirlendi, fakat hastanin
sikayeti olmadig! icin cerrahi muidahalede
bulunulmadi. Ayni sekilde diger bir hastada
klinik olarak hastay! rahatsiz etmeyen omuz
asimetrisi igin izlemde kalindi. iki hastada ise
distal kavsak kifozu gelisti. Bu hastalarin ikisi
de distalde T-12 seviyesinde birakilan
flzyonun L—4 seviyesine kadar ilerletiimesi ile
cerrahi olarak tedavi edildi. Bir hastada
gelisen yuzeyel yara enfeksiyonu parenteral
antibiyotik uygulamasi ile tedavi edildi. Bir
diger hastada ise proksimal ¢engel cikmasi ve
distal vida kirigina baglh implant yetmezligi
meydana geldigi tespit edildi ve solid flizyon
saglandigi icin sadece implantlar cikartilarak
tedavi edildi. Hicbir hastada &lum, derin
omurga enfeksiyonu, norolojik  statu
degisikligi, pulmoner yetmezlik ve derin ven
trombusu gibi komplikasyonlara rastlanmadi.

TARTISMA:

Skolyozun cerrahi tedavisinde amag;
glvenli ve dengeli duzelmeyi saglamak,
mUmkan olan en az segmentin fuzyonu ile
proksimal ve distalde maksimum hareketli
omurga segmenti birakmak ve fuzyon kitlesini
pelvisin Uzerinde merkeze yakin tutmak
olmalidir’. Selektif flizyon karari verirken
Ozellikle distalde hareketli vertebra sayisini
daha fazla birakmak icin flizyon seviyesinin
nerede sonlandiriimasi gerektigi ve hangi
hastalara hangi sartlarda selektif flzyon
yapilmasi gerekliligi tartismalari hala devam
etmektedir.

Torakal bdélgedeki yapisal deformitenin
duzeltilerek, egdriligin proksimal ve distalindeki

nbétral vertebralara flzyon uygulanmasi
sonras! esnek olan lomber bdlgedeki egriligin
kendiliginden duzeldigi ilk kez Moe tarafindan
belirtilmistir®. Lomber egrilikte PSF sonrasi
dizelme oranlari; Newton ve arkadaglari™
serisinde ortalama % 47, Potter ve arkadaslar™
serisinde ortalama % 56 olarak belirtmistir. iki
calismada da yer alan hastalarin tim0 Lenke
Tip 1 AIS egrilik 6zelligine sahiptir. Bizim
serimizde lomber egrilikteki takip déneminde
tespit edilen dlzelme orani ortalama % 61,8
olarak hesaplandi. Lenke Tip 1 egdrilige sahip
AIS vakalarinda PSF uygulandiginda lomber
bdlgede spontan olarak dizelme meydana
gelmektedir ve literatirdeki galigmalar>67o131516
ve bizim calismamiz bunu desteklemektedir.

Literatire bakildiginda, timi pedikul
vidasindan olusan implant sistemleri ile hibrid
sistemlere gbére hem ana torakal egrilikte hem
kompansatuvar lomber egrilikte daha iyi
dizelme saglandigi ileri surdlmektedir>'”.
Bizim calismamizdaki sonuclara bakildiginda,
tamamen pedikil vidasi  kullandigimiz
hastalarda ameliyat sonrasi ana torakal egrilikte
dizelme orani % 68.3 iken, son takipte diizelme
orani ortalama % 66 olarak belirlenmistir. Hibrid
(cengel+vida) enstrimantasyon uyguladigimiz
hastalarda ise ameliyat sonrasi dizelme orani
% 63.7 iken, son takipte dizelme orani % 59.7
olarak belirlendi. Bu sonuglara gére tamamen
pedikil vidasi uyguladigimiz hastalarda, hibrid
enstrimantasyona gore dizelme oraninin
nicelik olarak daha yuksek, kontrol dbneminde
dizelme kaybinin goéreceli olarak daha az
oldugunu belirledik.

Parisini ve arkadaglari™ Lenke Tip 1a (King
tip 3 ve tip 4) AiS mevcut 31 hastaya torakal
selektif fuzyon uygulamiglardir. Yazarlar, her
zaman notral vertebra ile stabil vertebra ayni
olmadigindan nétral vertebraya goére flzyon
seviyesinin belirlenmesinin dogru olmadigini
belirtmiglerdir. King Tip 3 vakalarda ilerleme
olmazken, King tip 4 vakalarin % 25’inde
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ilerleme meydana gelmigtir ve fizyon seviyesini
distale uzatmak zorunda kalmiglardir. King Tip 3
vakalarda son vertebra ile stabil vertebra arasi
fark 2 vertebradan fazla degilse stabil
vertebradan 2 veya 3 seviye daha proksimal
segmentte flzyonun sonlandirilabilecegini ileri
surmuslerdir. Ek olarak King Tip 4 vakalarda ise
stabil vertebradan 2 seviyeden daha fazla
proksimal segmentte flzyon yapilmamasi
gerektigini belitmiglerdir. Yazarlara gére King
Tip 3 egdriliklerde ise son vertebradan sonra
lomber egrilik rotasyonu kargi ybnde
seyrederken; King Tip 4 edriliklerde son
vertebradan sonra dahi lomber egrilik torakal
egrilikle ayni yonde seyir izlemektedir. Sonucg
olarak alt seviyede flizyon secimi icin gtvenilir
rehberlerin lomber egrilikteki rotasyonun yéni
ve stabil vertebra olduguna deginmiglerdir.
Bizim serimizde de tim hastalarda distal
segment seciminde stabil vertebra kilavuz
olarak kullanildi, ancak lomber egriligin rotasyon
yonU rehber kriter olarak kullaniimadi.

Lenke ve arkadagslar’’ tarafindan AIS icin
yeni bir siniflandirma sistemi gelistirilmigtir. Bu
siniflandirma sistemi, AiS igin mevcut olan tim
egrilik tiplerini icermekte, koronal planla birlikte
sagittal planin da  degerlendiriimesini
yapabilmektedir. Bu sisteminin en &nemli
avantaji, tedaviye yodnelik flzyon seviyesini
belirlemeye katki saglamasidir. Lenke siniflama
sistemine gore, yapisal egrilikler fiizyona dahil
edilirken yapisal olmayan egrilikler fizyona dahil
edilmez. Posterior segmental enstrimantasyon
ve fizyon uygulanan Lenke Tip 1 egriliklerde
fuzyonun,  distalde  stabil  vertebrada
sonlandiriimasi gerektigi bildirilmigtir. Selektif
torakal flzyon yapilacaksa T-10 ile L-2
vertebralar arasindaki kifoz agisinin 10°nin
altinda olmasi gerektigi, T-2 ile T-5 ve T-10 ile
L-2 bolgelerinde sagittal planda 20° nin
Uzerinde kifoz varsa bu yapisal bdlgelerin
mutlak flzyona dahil edilmesi gerektigi
belirtiimistir. Ote yandan Cotrel-Dubousset

tarafindan T-12 segmentinde flizyonun
durdurulmamasi, ust lomber alana gegis
boélgesinin de fizyona dahil edilmesi gerektigi
belirtilmistir, fakat son calismalarda kavsak
kifozunun sik goéralmedigi rapor edilmektedir'.
Bizim serimizde 2 hastada distal kavsak kifozu
gelisti. Iki hastada da distalde fizyon T—12
seviyesinde sonlandirilmigti. Bu hastalarin T-10
ile L—2 arasi kifoz acilari ameliyat 6ncesi
dénemde sirasiyla 15° ve 14° olarak tespit
edildi. Dolayisiyla ameliyat sonrasi dénemde
distalde kavsak kifozunun 6nune gecebilmek
adina Ozellikle T-10 ile L-2 vertebralar
arasindaki kifoz acisi 10%nin Uzerinde oldugu
vakalarda, distalde flzyon seviyesinin T-12
yerine agirlikli olarak L—1 vertebra segmentinde
sonlandiriimasi  gerekebilir, ancak bizim
calismamizdaki 2 vakadan yola ¢ikarak bu tur
bir yargiya varmak mimkuin gézikmemektedir.

Spontan lomber egriligin  dizelme
derecesinin ameliyat 6ncesi dénemde tahmin
edilmesi ameliyat sonrasi dénemde koronal
dekompanzasyonun &6nlenmesinde oldukga
onemlidir’’. Ozellikle lomber tip B ve C
egdriliklerde ve lomber egriligin buyuk oldugu
durumlarda dekompanzasyon
gerceklesebilmektedir. Dobbs ve
arkadaglarinin? serisinde, ameliyat éncesi 100
hastanin 40’inda koronal dengesizlik mevcut
iken; ameliyat sonrasi ileri dénem takipte % 5
hastada koronal dekompansasyon gelismisgtir.
Yazarlar, 5 hastanin 4’Unde asiri dizeltme
yaptiklarini  (ameliyat sonrasi ana egriligin
10°nin altina indirilmesi) ve ayni zamanda
tam hastalarda ameliyat oncesi
dekompanzasyon mevcut oldugunu
belirtmislerdir. Bu 5 hastanin 4’Gndn lomber
belirleyicisi tip C, birinin tip B oldugu
belirtilmistir. Suk ve arkadaslarinin'® serisinde,
2083 hastanin 34’Unde ameliyat 6ncesi koronal
dengesizlik tespit edilmis ve ileri ameliyat
sonrasi dbénemde 10 (% 4.9) hastada
dekompanzasyon mevcut oldugu belirtilmistir.
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Bizim serimizde 2 hastada ameliyat dncesi
donemde koronal dekompanzasyon mevcut
idi. Bu hastalarin birinde takipte (% 3.3)
koronal dekompanzasyon devam etti (lomber
tip C egrilik). 6 hastada asin duizeltme
yapmamiza ragmen hicbir hastada koronal
dekompanzasyon gelismedi. Asiri dizeltme
uygulanan hastalarda lomber belirleyici 4
hastada tip C, bir hastada tip B, bir hastada tip
A idi.

Rinella ve arkadaslari™, AIS icin posterior
enstrimantasyon ve fuzyon uyguladiklari
hastalarda fuzyon seviyesinin distal lomber
segmentlere uzanmasiyla bel agrisi arasinda
dogrudan bir iligki oldugunu belirtmiglerdir.
Flzyon seviyesi L-3 ile L—4 vertebrada
birakilan hastalarda % 82 oraninda gérulen,
bel agrisi, distal flzyon seviyesi L-2
vertebrada birakilan hastalarda % 25 olarak
tespit edilmigtir. Bizim hasta grubumuzda ise
son takipte distal kavsak kifozu tespit edilen iki
hastada bel agrisi mevcut idi ve bu hastalar
flzyonun distale ilerletilmesi ile tedavi
edildiler.

Geriye donuk calisma dizayni, nispeten az
olan olgu sayisi ve ameliyat dncesi dbneme ait
klinik veri yoklugu calismanin zayif noktalari
olarak degerlendirilebilir.

Sonug¢ olarak, calismamizda Lenke Tip 1
egrilik 6zelligine sahip AIS olgularina posterior
enstrimantasyonlu selektif fizyon uygulanmis
ve hastalar yaklasik ortalama 46 ay takip
edilmigtir. Ameliyat sonrasi donemde skolyoz
parametrelerinde istatistiksel olarak anlamli
derecede dizelme oldugu ve bu duzelmenin
son takipte de biyik o6lcide devam ettigi
tespit edilmistir. Flzyon sahasi diginda
birakilan lomber segmentlerde de
kompansatuvar duzelme oldugu ve son
takipteki klinik sonuglarin kabul edilebilir
komplikasyon oranlari egliginde iyi oldugu
saptanmistir. Sonug olarak Lenke Tip 1 egrilik

dzelligine sahip Adélesan idiopatik Skolyoz’da
posterior enstrimantasyonlu selektif fizyon
uygulamasinin guvenilir ve etkin bir cerrahi
tedavi metodu oldugunu dusunmekteyiz.
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NOROMUSKULER SKOLYOZUN CERRAHI TEDAVISI

SURGICAL TREATMENT OF NEUROMUSCULAR SCOLIOSIS

Turgut AKGUL*, Fatih DIKiCi**, Ciineyt SAR***, Unsal DOMANIC***, Ufuk TALU***

OZET:

Amag: Ndropatik veya myopatik hastaliklar
sonucu meydana gelen omurga egrilikleri
néromuskdiler skolyoz olarak siniflanmaktadir.
Néromusktiler skolyoz pelvik carpiklik, genis
egrilikler, omurgada ¢ékme, sagittal ve koronal
vicut dengesizligi ile karakterizedir. Cerrahi
tedavinin amaci omurganin stabilitesini ve
dengesini saglayarak hastanin fonksiyonel
kapasitesini  arttirmaktir.  Calismamizda
néromuskiler omurga egriliklerinde posterior
enstriimentasyon sonuglarini degerlendirdik.

Hastalar ve Ydntem: Néromuskiler skolyoz
nedeniyle tedavi edilen 32 (12 kadin, 20 erkek)
hastanin  klinik  ve  radyolojik  verileri
degerlendirildi. Hastalarin ~ néromuskuler
skolyoza sebep olan tanilari Duchenne muskuler
distrofi (5), miyopati (8), spinal muskuler atrofi (4),
meningomiyelosel (5), Freidreich ataksisi (1),
nérofibromatozis (1), fasyoskapulohumeral
distrofi(2) ve poliomiyelit (6) idi. Radyolojik
degerlendirmeler ayakia veya otururken ¢ekilen
arka-6n (PA) ve yan ortoréntgenografilerini
icermektedir. Egriliklerin dlgiimesinde Cobb
yéntemi kullanildi. Yan grafide global kifoz ve
lordoz élgtimleri yapildi. Global koronal denge
Olcimdi icin PA ortorénigende C7den yere dik
cizilen dikmenin sakral hattan uzakligi
degerlendirildi (CSVL). Pelvik carpiklik &lgtimdi
icin iliak kanat (st ¢ikintilarini birlestiren dogru ile
yer arasinda olusan ag¢i kullaniidi.

Sonuglar: Hastalarin ortalama yaslari 16 (5-
27) yil ve ortalama takip stireleri ise 60 (12-194)

ay seklinde idi. 13 hasta nonambulatuvar iken,
19 hasta ambulatuvar olarak degerlendirildi. 32

hastanin  15'inde  sakroiliak  fiksasyon
uygulanmis, 17'sinde fiksasyon lomber
seviyede sonlandirilmistir. Hastalara

uygulanan cerrahi tedavi sonrasinda ortalama
Cobb agisi 66° (15°-124°)'den 28,5° (0°-60°)'ye
gerilemistir. Kifoz agisi ortalama 40° ((-35°)-
92°)'den 31° (5°-50°)'ye degismistir. Lordoz
acisi -36° ((-90°)-90°)'den -32° ((-70°)-40°)'ye
degismistir. Pelvik carpiklik 18° (5°-50°)den
8,3° (0°-18°)'ye gerilemistir. Koronal viicut
dengesizligi 4,16 (1-10) cm'den 1,9 (1-5) cm'ye
gerilemistir. Nonambulatuvar hastalarda
ameliyat éncesi pelvik carpiklik ambulatuvar
hastalara gére belirgin olarak daha ylksektir
(p<0,001). Ambulatuvar veya nonambulatuvar

hastalarda cerrahi ile basarili sonuglar
alinmgtir.
Tartisma:  Nonambulatuvar hastalarda

reziduel pelvik carpikliga ragmen oturma
dengesi ve viicut dengesi pedikil vidasi ve
lumbopelvik  fiksasyon ile saglanabilir.
Ambulatuvar hastalarda ise lomber bdlgede
durulan fiksasyon yeterli olmus ve basarili
sonuclar alinmigtir. Cerrahi tedavinin basarisi
ve hasta yasam Kkalitesinin arttirimasi icin
cerrahi tedavi erken dénemde planlanmalidir.

Anahtar Kelime: Pedikdil vidasi,
néromuskller skolyoz, myopatik skolyoz,
posterior girisim, pelvik carpiklik.
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Turk Omurga Cerrahisi Dergisi

SUMMARY:

Purpose: Scoliosis due to neuropathic or
myopathic disorders is called neuropathic
scoliosis.  Neuromuscular scoliosis are
presented with pelvic obliquity, sagittal and
coronal trunk imbalance, wide curve and
collapsing spine. The aim of surgical treatment
is obtain and maintain sagittal and coronal
balance to avoid collapsed spine which usually
leads to loss of sitting balance and rapid
decrease in respiratory capacity. We present
our results of posterior only surgery for
neuromuscular scoliosis.

Material and Method: We retrospectively
reviewed the radiographic and clinical data of 32
(12 female, 20 male) patients with
neuromuscular scoliosis surgically treated at our
institution. Diagnoses were Duchenne muscular
adystrophy (5), myopathy (8), spinal muscular
atrophy (4), meningomyelocel (5), Freidreich’s
ataxia (1), neurofibromatosis (1),
fascioscapulohumeral dystrophy (2) and
poliomyelitis (6). Radiographic evaluation was
done by standing or sitting posteroanterior (PA)
and lateral orthorontgenography. Cobb method
was used for curve measurement. Global
coronal balance was measured using the
horizontal distance from a vertical line extended
from the center of the C7 vertebral body relative
to the center sacral vertebral line (CSVL) on
radiographs. Pelvic obliquity was determined as
the angle of the line tangent to the apices of
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both iliac crests to a line parallel to the floor on
PA radiographs.

Result: The mean age was 16 (5-27) years
and mean follow-up was 60 (12-194) months.
13 patients were nonambulatory and 19 patients
were ambulatory. Sacro-iliac and lumbar fixation
was performed in 15 and 17 patients
respectively. Cobb angle was improved from 66°
(15°-124°) to 28,5° (0°-60°). Kyphosis was
improved from 40° ((-35°)-92°) to 31° (5°-50°).
Lordosis was improved from -36° ((-90°)-90°) to
-32° ((-70°)-40°). Pelvic obliquity was improved
from 18° (5°-50°) to 8,3° (0°-18°). Coronal
balance improved from 4,16 (1-10) to 1,9 (1-5)
cm. Pelvic tilt measurements in nonambulatory
patients were significantly higher than
ambulatory patients (p<0,001). Surgical
intervention was successful in both groups.

Conclusion: Sitting balance can be obtained
with lumbopelvic fusion despite some degree of
residual pelvic obliquity in nonambulatory
patients. Fusion of lumbar spine is adequate in
ambulatory patients. Surgical treatment must be
recommended and done as early as possible in
the course of progressive deformity for the
quality of life and success of surgery.

Keyword: Pedicle screw, neuromuscular
scoliosis, myopathic scoliosis, posterior
approach, pelvic tilt.

Level of evidence: Retrospective clinical
study, Level lll.
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GiRiS:

Etiyolojisinde nérolojik veya muskdiler
hastaliklar  bulunan omurga egrilikleri
ndéromuskuiler skolyoz olarak

siniflandiriimaktadir. Néromuskuler skolyozlar
diger skolyozlardan farkli olarak erken yasta
ileri derecede omurga egriligi, pelvik carpiklik,
koronal ve/veya sagittal dizlem sorunlari ile
karakterizedir. Ozellikle muskler etiyolojiye
sahip olgularda, ambulasyon kaybi ile omurga
sorunlarinda hizli bir artig gérulmektedir. Bu
hizhh artisa ciddi solunum sorunlari da
eklenebilmektedir 101429,

Noromuskuler skolyozda cerrahi tedavi
endikasyonu hizl ilerleyen egrilik, oturma ve
yurime dengesini bozan vicut dengesizligi,
pelvik carpiklik olarak bildiriimektedir ©'2182126),
Cerrahi tedavide amacin pelvis Uzerinde
dengeli, stabil bir omurga saglamak oldugu
bildirilmigtir ~ @351218.21.26) Néromuskdler
skolyozlarda flzyon igeren cerrahinin standart
tedavi oldugu kabul gdrmektedir 251152127,
Flzyon i¢cin  anterior ve  posterior
kombinasyonu ile sadece posterior yaklagim
tartisma konusudur (182224272980 Anterior
yaklagimin morbiditesinden dolay!r modifiye
anterior yaklasimlarla, daha az morbidite ile
basarili sonuglar bildirilmigtir @3¢, Bununla
beraber posterior yaklagim daha fazla kabul
gOrmektedir ©1%25318  F{jzyon seviyesinin
proksimal seviyesi icin mumkin olan en
yliksek seviye kabul edilirken, distal seviye
Uzerinde fikir birligi yoktur. Ancak distal
seviyeyi etkileyen etkenlerin hastanin yuriame
kapasitesi ve pelvik carpiklik oldugu
bildiriimektedir. Genel olarak kabul edilen
gorls ise belirgin pelvik carpikligi olmayan
(<10"), yurime kapasitesine sahip hastalarda
lomber flzyonun yeterli oldugu, yirume
potansiyelini kaybetmis, ileri derecede egrilik
(>40°) ve pelvik carpikhgi (>10°) olan
hastalarda ise lumbopelvik  fluzyon

gerekKliligidir @21e17202180 - Cesitli lumbopelvik
fiksasyon ydntemleri ve degisen oranlarda
basarili sonuglar bildirilmigtir 591.18181725.27.52),

idiopatik skolyoz cerrahisinden farkli olarak
néromuskuler skolyoz tedavisi igin yiksek
majér komplikasyon oranlar bildirilmektedir
“681619242830  NGromuskuler skolyoz i¢in % 17-
% 74 oraninda bildirilen komplikasyonlar derin
enfeksiyon, implant sorunlari, kaynamama vb.
seklindedir.

Bu calismada amag, néromuskuler skolyoz
tedavisinde uyguladigimiz posterior pedikul
vida enstrimantasyon ve flizyon sonuglarini
retrospektif olarak degerlendirmektir.

HASTALAR VE YONTEM:

1998-2010 vyillari arasinda ndéromuskuler
skolyoz nedeniyle opere edilen ve sadece
posterior yaklasim ile pedikul vidasi kullanilan
ve minimum bir yillik takibi olan 35 hastadan,
calismaya uygun olan 32 (12 Kadin, 20 Erkek)
tanesi calismaya dahil edilmigtir. Hastalarda
tum seviyelerde ve iliak bdélgede pedikul
vidalari kullaniimigtir. Noromuskdler skolyozu
olan hastalarin tanilari Duchenne muskuler
distrofi (DMD) (5 hasta), konjenital myopati (8
hasta), spinal muskdler atrofi (SMA) (4 hasta),
myelomeningosel (5 hasta), fasyoskapulohu-
meral distrofi (FSH) (2 hasta), Freidreich
ataksisi (1 hasta), noérofibromatozis (1 hasta) ve
poliomyelite bagh paralitik skolyoz (6 hasta) idi.
Hastalarin demografik dagilimlarn ve cerrahi
bilgileri tablo-1'de verilmigtir. Hastalardan Uc¢

tanesi haric hepsi omurga gelisimini
tamamlamugtir.
Cerrahi  Oncesinde hastalarin  ndrolojik

muayeneleri ve tanilari icin néroloji konsultasyonu
yapilmigtir. Myopati tanilari yapilan kas biyopsileri
sonucu  konulmustur.  Hastalar  yUrime
potansiyeline gére iki ana grupta, ambulatuvar
(19 hasta) veya nonambulatuvar (13 hasta)
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Tablo 1: Hastalarin dagilimi ve 6zellikleri

Preop Postop
Hasta Yas Ambulasyon Fizyon  Takip Tani Preop Pelvik Preop Preop Postop Postop Pelvik Postop
Seviyesi Siresi Kifoz Tilt Lordoz Cobb Kifoz  Lordoz Tilt Cobb
1 14 nonambulatuar T1-L4 72 Duchenne 20 30 -60 100 20 -40 5 40
2 9 nonambulatuar T1-L4 72 MM 40 40 2 44 36 48 15 40
3 16 nonambulatuar TH-iliak 12 Duchenne -10 25 90 75 10 10 12 40
4 14 nonambulatuar T2-iliak 12 Duchenne 10 35 10 80 10 -10 15 28
5 13 nonambulatuar T2-iliak 12 SMA 92 15 -45 38 45 -45 5 5
6 12 nonambulatuar T3-iliak 16 Duchenne 30 15 -40 15 45 -50 10 0
7 10  nonambulatuar  T2-iliak 57 MM -35 30 -10 55 10 -5 16 30
8 5 nonambulatuar T1-L5 56 MM 30 35 -30 64 30 -30 18 40
9 15 nonambulatuar T3-L5 70 Duchenne 15 10 -55 45 20 -35 3 5
10 19  nonambulatuar T2-iliak 96 SMA 60 35 -40 80 30 -30 10 20
1 10 nonambulatuar  T2-iliak 30 SMA 65 20 -40 40 40 -20 14 35
12 18  nonambulatuar T2-iliak 32 Paralitik 50 40 20 80 38 -40 18 24
13 10  nonambulatuar T2-iliak 34 SMA 60 25 -30 34 40 -25 1 12
14 26 ambulatuar T1-iliak 60 FSH 50 5 -60 25 45 -45 0 5
15 26 ambulatuar T2-S1 72 Paralitik 10 50 25 124 5 5 30 60
16 21 ambulatuar T2- S1 20 FSH 56 5 -90 10 50 -70 0 0
17 1 ambulatuar T3-iliak 93 MM 40 30 -60 60 20 -35 5 20
18 17 ambulatuar T2-L4 12 Myopati 90 15 -80 110 40 -40 10 60
19 12 ambulatuar T8-L4 48 Norofibr. 20 10 -10 42 25 -50 7 10
20 17 ambulatuar T2-L3 91 Myopati 70 10 -90 50 40 -70 5 28
21 15 ambulatuar T2-L4 134 Fr. Ataksisi 40 10 -40 45 30 -35 5 10
22 14 ambulatuar T2-L4 66 Myopati 40 5 -55 50 40 -55 5 40
23 12 ambulatuar T2-L4 194 Myopati 20 5 -18 60 15 -25 8 30
24 13 ambulatuar T1-L4 12 Myopati 40 8 -60 95 20 -30 8 30
25 27 ambulatuar T1-L4 60 Paralitik 62 5 -55 62 40 -45 5 20
26 16 ambulatuar T2-L4 52 Myopati 60 10 -80 50 40 -60 3 18
27 16 ambulatuar T4-L4 12 Myopati 40 25 10 90 30 -40 5 30
28 20 ambulatuar T3-L4 60 MM 30 15 -38 65 32 -35 5 25
29 17 ambulatuar T2-L4 16 myopati 25 5 -25 95 10 -10 0 30
30 23 ambulatuar T1-L4 146 Paralitik 55 9 -60 95 60 -40 7 60
31 28 ambulatuar T2-L4 60 Paralitik 50 10 -50 75 34 -40 7 35
32 23 ambulatuar T2-S1 133 Paralitik 58 5 -70 80 42 -50 5 40

MM: myelomeningosel, SMA: spinal muskuler atrofi, Nérofibr. : Nérofibramotozis, Fr. Ataksisi: Freidreich Ataksisi Preop: ameliyat éncesi, Postop: ameliyat sonrasi

olarak degerlendirilmistir. Ozellikle myopati olan
hastalar solunum fonksiyonlari ve kardiyak
patolojiler ve yetmezlikler acgisindan
degerlendirilmistir. ileri derecede solunum
yetmezligi ve kalp yetmezligi olan, serimizin
disindaki hastalara cerrahi tedavi
uygulanmamistir. Kan kaybini ve replasmani
en aza indirmek icin ameliyat esnasinda
ototransflizyon cihazi (cell-saver)
kullaniimistir.

Radyolojik degerlendirmeler otururken
veya ayakta cekilen ortoréntgenleri, egriligin
esnekligini gdsteren traksiyon ve egilme
grafilerini, kanal ici sorunlari saptayabilmek
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icin  manyetik rezonans gdruntulemeleri
icermektedir. Hastalarin ameliyat Oncesi,
sonrasi ve kontrollerinde ¢ekilen arka 6n (PA)
ortoréntgenlerde egriligin derecesi, pelvik
carpiklik ve koronal denge Olgimu yapilmistir.
Yan ortordntgenlerde kifoz ve lordoz élgtimleri
uygulanmistir.  Egriliklerin  derecelerinin
belirlenmesinde Cobb metodu kullaniimistir.
Koronal denge O&lcimiunde C7 spindz
cikintidan yere indirilen dik sekme ile sakrum
spinbéz cikinti arasindaki yatay mesafe
kullaniimistir. Pelvik ¢arpiklik dlgimuinde iliak
kanat uclarini bilestiren dogru ile yer arasinda
olan aci kullanildi. Omurga gelisimi PA




The Journal of Turkish Spinal Surgery

grafilerde iliak apofizlerin kapanmasi esasina

dayanan Risser isaretine gobre
degerlendirilmigtir.
Cerrahi tedavi veya takip sirasinda

karsilagilan komplikasyonlar kaydedilmistir.
Istatistiksel degerlendirmeler icin Student-t testi
ve Wilcoxon testi kullanilmistir. istatistiksel
olarak p<0.01 seklindeki sonuglar anlamli kabul
edilmigtir.

SONUCLAR:

Calismaya alinan 32 hastanin yas
ortalamasi 16 (5-27) yil ve ortalama takip
streleri 60 (12-194) ay seklindeydi. U¢ hastada
cerrahi tedavi sirasinda omurga gelisimi
tamamlanmadigi igin, posterior yaklasim ve
pedikdl vidasi iceren, flizyonsuz, uzayabilen rod
uygulandi. Bu hastalarda 6 aylik araliklarla,
dizenli olarak uzatma yapiimaktadir.

Cerrahi sonrasinda hastalarin fonksiyonel
durumlarinda  kotulesme  gorilmemigken,
Ozellikle nonambulatuvar hastalar oturma
dengesinin dizelmesi ile daha bagimsiz oturma
kapasitesini kazanmiglar ve fonksiyonel
durumlarinda belirgin iyilesme saglanmigtir.

Proksimal tespit seviyeleri T1-4, T8 olarak
belirlenmisken distal seviyeler L3-iliak kemik
olarak bulunmustur. Ortalama 15,7 (8-18) omur
segmentinde flzyon yapiimistir.

Ameliyat dncesi skolyoz Cobb agisi ortalama
66" (15°-124"), torakal kifoz acisi ortalama 40°((-
35°)-92°), lomber lordoz agisi ortalama -36° ((-
90°)-90°), pelvik carpiklik ortalama 18° (5°-50°)
ve koronal denge sapmasi ortalama 4,16 (1-10)
cm olarak saptanmigtir.

Ameliyat sonrasinda Cobb acisi ortalama
28.5° (0°-60°), torakal kifoz acisi ortalama 31°
(5°-50°), lomber lordoz agisi ortalama -32°
((-70°)-40"), pelvik carpiklik ortalama 8.3 (0°-
18") ve koronal denge sapmasi ortalama 1.9
(1-5) olarak saptanmistir.

lliak ve sakral vida kullanilan hastalarda
pelvik carpiklik 24°’den (5°-50°) 10"’ye (0°-30°),
Cobb acisi 59'den (15°-124°) 24’’ye (0°-60°),
koronal denge 4.2 (1-10) cm’den 1,8 (1-5) cm'ye
degisim gostermisken lomber bdlgede durulmus
hastalarda pelvik carpiklik 9.7° (5-25)'den 5.6
(0°-10°)’ye, Cobb acisi 70° (42°-110")’den 30" 'ye
(10°-60°), koronal denge 4 (1-8)’den 2.3’e (1-5)
degisim gdstermistir. iliak veya sakral fiksasyon
yapilan nonambulatuvar hastalarda istatistiksel
olarak daha yuksek derecede pelvik garpiklik
saptanmigken ambulatuvar hastalarda daha
disuk derecede pelvik carpiklik saptanmistir
(p<0.01).

Ambulatuvar  hastalarda  lumbopelvik
fiksasyon yapilmaktan kaginildi. Lomber
hiperlordozu olan ve sakral disgenezi nedeniyle
takip edilen iki hastada iliak fiksasyon yapildi.
Sakral disgenezisi olan hastada bilateral iliak
osteotomi sonrasi devam eden pelvik carpikligi
dizeltmek icin iliak fiksasyon uygulandi.
Operasyon oncesi 40° olan pelvik carpiklik
kontrollerinde 5° olarak bulundu.

Cerrahi sirasinda bir hastada dura
yaralanmasi meydana geldi. Ameliyat sonrasi
erken dbnemde iki hastada vyara vyeri
enfeksiyonu géruldd. Debridman ve antibiyotik
tedavisi ile tablo dizeldi. Bir hastada erken
dénemde uygunsuz anti-ditiretik hormon (ADH)
sendromu saptandi. Uzun takipler sonrasinda
L4 seviyesinde durulan bir hastada sagittal
planda 6ne tilt saptandi. iki hastada iliak
vidalarda, klinik olarak bulgu vermeyen ancak
radyolojik olarak tespit edilen osteoliz ve

gevseme bulgulari saptandi. Bir hasta
cerrahiden  bagimsiz  olarak, akciger
enfeksiyonu sonrasinda kaybedildi.
TARTISMA:

No6romuskuler  skolyozlar  idiyopatik

skolyozlardan farkl olarak pelvis ve vicut
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dengesizligine yol acan genis egriliklere
sahiptir @71012141821.20 - Ndromuskuler skolyozda
tedavinin cerrahi agirhkli oldugu, konservatif
yaklagimlarin basari sansinin olmadigi
bildirilmektedir ©°.

Noéromuskuler omurga egriligi Gzerine ilk
cerrahi tedavi Luque tarafindan paralitik
egrilikler Gzerine yaptigi ¢alismadir ™. Daha
sonralari kaynama sorunlarindan dolayi
Galveston teknigi tarif edilmigtir . Segmental
cengel rod uygulamalari da bildirilmigtir *4. Uzun
sire  Galveston teknigi  néromuskuler
skolyozlarda kullaniimig ve basarili sonuglar
bildirilmigtir 2. Yazici ve arkadaglari, Isola-
Galveston enstrimantasyonu kullandiklari
calismalarinda % 81 pelvik dizelme
saglamisken, Miladi ve arkadaslari, CD ve
iliosakral vidalar ile % 71 basar
bildirmiglerdir®*. Ancak, McCall ve ark., Luque-
Galveston teknigi uygulanan olgularda pelvik
carpikligin nikks ettigini belirtmislerdir 9. Bazi
calismalarda pelvik bolgede iliosakral pedikdl
vidalarinin Galveston rod teknigine gére daha
astin oldugu bildiriimektedir ©. Pedikal
vidasinin kullanimi ile beraber daha basaril
sonuglar bildirilmigtir ©*®. Calismamizda da
pedikul vidalari ile basarili sonuglar alinmistir.
Ameliyat ©ncesi ortalama 66° olan egrilik,
ameliyat sonrasi ortalama 28.5° olarak elde
edilmistir. iliak vida kullandigimiz hastalarda
ortalama 24" olan pelvik carpiklik, ameliyat
sonrasinda ortalama 10° olarak belirlenmigtir

(Resim-1). Istatistiksel olarak her iki
parametrede anlaml derecede dizelme
saglanmistir.

Noéromuskuler skolyozlu hastalarda pelvik
carpiklik, omurga dengesini belirleyen ve
cerrahi planlamada en 6nemli etken olarak
belirtiimektedir ¢'522%9_ Bazi yazarlar, pelvik
carpikhigin duzeltiimesinin koronal egriligin
acisinin  dazeltilmesinden daha 6nemli
oldugunu vurgulamaktadir ®°*2. Koronal ve

sagittal dengenin saglanmasi nonambulatuvar
hastalarda bagimsiz oturmayi saglarken,
ambulatuvar  hastalarda ise  yurume
kapasitesini artirmaktadir 52022,

Mubarek ve ark., nonambulatuvar hastalar
ile yaptigi calisma sonrasinda Cobb agisinin
<40° ve pelvik carpikligin <10’ oldugu
olgularda L5 seviyesinde durmanin yeterli
oldugunu bildirmigtir . Ancak, Alman ve
arkadaglari, bu kriterlere uygun olarak tedavi
ettikleri hastalarda pelvik c¢arpiklikta artma
bildirmigtir ®. Her iki c¢alismada da Luque
enstrimantasyonu kullaniimigtir. McCall ve
arkadaslari, U rod kullandiklari galismalarinda
L5’te durularak basarili sonuglar bildirmigtir 2.
Sengupta ve arkadaslar, pedikdl vidalari ile
yaptigi c¢alisma sonrasinda kabul edilebilir
pelvik carpikligi olan ve erken ddnemde
yaplilan cerrahi ile basarili sonuglar bildirmistir
@), Galismamizda ambulatuvar olan
hastalarda lomber seviyede flzyonun yeterli
oldugu goériimuastir. Ancak, nonambulatuvar
ve yuksek pelvik carpikhga sahip hastalarda
lumbopelvik fiksasyon uyguladik. Her iki hasta
grubunda da operasyon ile basari
saglanmigtir, elde edilen sonuglarda pelvik
carpiklikta (p=0,03) ve Cobb acilarinda
(p=0,4) istatistiksel olarak fark
saptanmamisgtir.

Literatlirde % 17-74 gibi ylksek oranlarda
komplikasyon bildirilmektedir.
Komplikasyonlar yara yeri enfeksiyonu,
implant bagimh sorunlar, kaynamama,
pnémoni, solunum yetmezligi, Uriner sistem
hastaliklari seklindedir (4.6816,19,26,26)
Calismamizda karsilastigimiz komplikasyon
orani % 13tar. Bu oran literatdr
arastirmamizda saptadigimiz en disuk
komplikasyon oranidir.

Noéromuskller skolyoz tedavisinde cerrahi
tedavi altin standarttir. Yalnizca posteriordan
pedikul vidasi ile uygulanan fiksasyon
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h)

Resim 1: 13 yasinda erkek hasta, spinal
muskuler atrofi, nonambulatuar, ¢oken
omurga (collapsing spine) nedeniyle takipli.
Operasyon 6ncesi hastanin radyolojik (a,b)
ve klinik gériiniima (c,d). 12 ay énce T2-iliak
posterior enstrimentasyon ve fuzyon
operasyonu uygulandi. Hastanin erken
dénem operasyon sonrasi rontgenleri
gorilmekte (e,f). Hastanin kontrolleri
sirasinda c¢ekilen grafileri (g,h) ve klinik
goruntdleri (1,j) gérilmekte.
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néromuskdler skolyoz tedavisinde yeterlidir. 9.
Ambulatuvar hastalarda lomber bdlgede
sonlandirilan fuzyonlar cerrahi sonu¢ ve hasta
memnuniyeti acisindan basarilidir.
Nonambulatuvar hastalarda ve yuksek pelvik
carpikligi olan hastalarda flzyonun sakrum veya
iliak kemige uzatilmasi cerrahi tedavinin

basarisini ve hasta memnuniyetini artirmaktadir. ~ 11.

Erken yasta uzayabilen rod yardimiyla flizyonsuz
cerrahi ile tedaviye baglamak hastanin gelisimine
ve edrilikle beraber dengenin korunmasina
yardimci olacak ve uzun dénemde uygulanacak
tedavinin bagarisini artiracaktir.

12.
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POSTERIOR INTERBODY SPONDYLODESIS WITH CAGE IN THE SYSTEM
OF LUMBAR OSTEOCHONDROSIS TREATMENT

LOMBER OSTEONEKROZ TEDAVISINDE KAFES ILE POSTERIOR CISIMLER
ARASI SPONDILODEZ

Kh.A. NURALIEV*,

G.Dj. BAYIMBETOV*

SUMMARY:

Titanium cage in combination with autologous
bone can be used successfully for the different
types of interbody spondylodesis additionally to
the other known implants. Owing to the holes
located in the corpus of titanium cage there is
contact between autologous bone and osseous
tissue of the adjacent vertebrae. The favorable
conditions have been created for formation of
bone-metallic spondylodesis. During the period
from 2008 to 2010 the operations with use of
titanium implants for posterior interbody
spondylodesis in combination with autologous
bone graft were performed in 32 patients with
diagnosis of lumbar osteochondrosis. Among
them there were 13 (40.6 %) males, and 19 (59.4
%) females. The age of patients fluctuated from
18 till 61 years (average age 39,5 years). In the
preoperative period there were performed
common clinical, neurological, roentgenological,
MRI, CT and MSCT investigations. For
evaluation of the impaired functional ability the
Oswestry Disability Index (ODI) and  visual
analog scale (VAS) scores were measured pre-
and  postoperatively. Roentgenographic
parameters included posterior and anterior
segments of interbody intervals before and after
operation, as well as flexion-extension difference
of the segmentary angle at a level of surgical
intervention. The change of the segmentary

angle value at the position of flexion and
extension by less than 5° was evaluated as
confirmation of the stable spine segment and
formation of interbody block. Before operation all
the patients were measured horizontal mobility
8.1+1.3 mm, and segmentary angle was more
than 5°.

Avarege preoperative VAS and ODI scores
were 4.8 + 0.5 and 68.27 + 7.59 were impaired
postopertively. In the last control visit (18-24
months), avarege VAS and ODI scores were 0.8
+0.4 and 12.72 + 4.49 respectively. Postopertive
average segmentary angle at the level of
intervention was not higher than 5° and was on
the average 2.3+0.3°. The Ilong-term
postoperative results were studied in 18 patients.
The results obtained were assessed as good in
25 patients, and satisfactory results in 7 patients.
One patient had unsatisfactory result.

In the light of the results of the this study, the
application of titanium cage has reduced
traumatic effect of operation and has not
required additional use of autologous bone
tissue from the iliac crest were concluded.

Key words: Low back pain, posterior
interbody fusion, titanium cage

Level of evidence: Retrospective case
study, without statistical analysis, Level IV.
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OZET:

Cisimler arasi spondilodez igin bilinen
implantlara ek olarak otolog kemik ile titanyum
kafesler basari ile kullaniimaktadir. Titanyum
kafes (zerindeki deliklerden, kafes igindeki
otolog kemik, komgsu omurlarin sdngerimsi
kemigi ile temas halindedir. Beklenen durum,
metal-kemik spondilodezinin saglanmasidir.
2008 ile 2010 yillari arasinda, lomber
osteokondroz tanisi olan 32 hastada posterior
cisimler arasi fuzyon igin otolog greft ile
doldurulmus titanyum kafesler kullanilmigtir.
Hastalarin 13 (%40,6)’l erkek ve 19 (%59,4) u
kadindir. Preopertif dénemde hastalar klinik,
nérolojik, MR, BT ve myelo-BT ile
degerlendirilmigtir. ~ Hastanin  fonksiyonel
degerlendiriimesi preoperatif ve postoperatif
olarak Oswestry maluliyet indeksi (ODI) ve
gorsel analog skalasi (VAS) ile yapilmistir.

Radyolojik degerlendirme parametreleri
ameliyat 6ncesi ve sonrasi ekstansiyon ve
fleksiyonda posterior ve anterior cisimler arasi
farki ve cerrahi yapilan diizeydeki segmenter
aci degerleridir. Segmenter acisindaki
fleksiyon ve ekstansiyondaki degisiklik 5°den
az ise 6lgtim yapilan diizeyde spinal stabilite
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varligi veya fizyon gelistigi dlstnulmustiir.
Ameliyat 6éncesi tim hastalarda horizontal
hareketlilik 8.1 + 1.3 mm ve segmenter acilar
ise 5°den fazla oldugu saptanmigtir.

Ameliyat éncesi VAS ve ODI skorlari 4.8 +
0.5 ve 68.27 +7.59 olup, postoperatif belirgin
olarak dizelmigtir. Son kontrolde (18-24 aylar
arasi) ortalama VAS ve ODI skorlari sirasiyla
0.8 + 0.4 ve 12.72 + 4.49 oldugu belirlenmigtir.
Ameliyat edilen dlizeyde postoperatif ortalama
segmenter ag¢i degerleri 5°°den az olup,
ortalama 2.3° + 0.3°d(ir.

Uzun dbénem sonuglar, 18 hastada
cikartilmigtir. 7 hastada muiukemmel ve 25
hastada iyi sonucglar elde edilmisken, 1
hastada sonucun kéti oldugu saptanmistir.
Bu calismanin verileri 1s1g1 altinda titanyum
kafeslerin operasyonun travmatik etkilerini
azalttigi ve ek olarak iliak kanattan alinan
otolog greftlere ihtiyag  gbstermeden
spondilodezi sagladigi fikri elde edilmisgtir.

Anahtar kelimeler: Bel agrisi, posterior
cisimler arasi fizyon, titanyum kafes

Kanit diizeyi: istatistiki calisma icermeyen
retrospektif olgu serisi, Dizey IV
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INTRODUCTION:

The surgical treatment of various forms of
lumbar osteochondrosis, for example,
associations of instability of a segment with
intervertebral disk herniation or degenerative
stenosis, or vertebral spondylolisthesis,
remain to be serious problem of the spine
Surgery(1,s,1o,19-2o>_

A variety of clinical and pathomorphological
manifestations of the degenerative spinal
changes dictate necessity of differential
approach to treatment of this pathology. Such
approach should be based on principles of
clinical-morphological conformity to the
minimal surgical sufficiency ©'#222_ For
elimination of the pathological conditions at
this time there are applied various types of
decompressive and decompressive-stabilizing
interventions. There are anterior, posterior,
posterior interbody and other types of
spondylodesis “&71¢'  Because of great
development and improvement of medical
technologies the anterior spondylodesis
concedes the place on back 8" The
anterior spondylodesis according to the data
of literature is known by its multiple
complications 2.

The autologous bone graft, metal implants,
ceramics, biopolymers and others are
frequently used as plastic material. Because
of slow reorganization of the autologous bone

Figure-1. Interbody cage.

graft, the long postoperative bed regimen is
required ™19,

The various implants made from titanium
have been developed and manufactured by
foreign firms for interbody spondylodesis @.
However, in any case these materials are
foreign bodies and they are unable to be
integrated with the body tissues. In order to
preserve the achieved intervertebral intervals
and to improve the quality of spondylodesis
the metal implants should be combined with
autologous bone graft.

The purpose of our research was to
develop the native titanium implant for
performance of the posterior inderbody
spondylodesis in combination with autologous
bone graft at various types of decompressive-
stabilizing operations for treatment of lumbar
osteochondrosis.

MATERIAL AND METHODS:

In the beginning of 2007 together with Joint
Stock of the air factory after V.P.Chkalov there
was developed titanium implant for posterior
interbody spondylodesis. In 2008 the Patent
for useful model "The Device for treatment of
damages and diseases of the spine" Ne (11)
FAP 00398, (51) 8A61B 17/58, (21) FAP 2008
0005 from 22.01.2008 was received (Fig.-1).

The device for treatment of degenerative
spinal lesions was made as hollow body from
titanium alloy 1, one end of which has the form
of cone 2, on the surface of device there is a
groove 3, in the central part of the device there
are holes of quadrangular form 4, in the
middle of the opposite end there is a
deepening of quadrangular form 5 and four
holes 6.

Technique:

After detection of a zone of damage the
affected site has been removed, the bed has
been prepared for placement of the offered
device with use of special crown mill in bodies
of top and lower vertebrae. The device is
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placed in the previously prepared bed. One
end of cone form @ is introduced into this bed.
On the opposite end into the deepening of
quadrangular form © the key of tetrahedral
form is inserted for the device ™ with groove ©
and cone ® to be screwed into the
intervertebral interval. Through holes © the
cavity of device is filled with bone fragments
(Fig.-1).

During the period from 2008 to 2010 the
operations with use of titanium implants for
posterior interbody  spondylodesis in
combination with autologous bone graft were
performed in 32 patients with diagnosis of
lumbar osteochondrosis. Among them there
were 13 (40.6 %) males, and 19 (59.4 %)
females. The age of patients fluctuated from
18 till 61 years (average age 39,5 years). In
the preoperative period there were performed
common clinical, neurological,
roentgenological, MRI, CT and MSCT
investigations.

The indications for operative treatment were
clinically important pathomorphological changes
in the spine including intervertebral disk hernia,
degenerative spinal canal stenosis, instability of
the spinal segment, degenerative
spondylolisthesis, pain syndrome recurrence
after extended decompressive operations. The
decompressive-stabilizing operations with
interbody spondylolisthesis were performed
from the posterior approach at the following
levels: L4-5 at 15 (46.8 %), L5-S1 at 14 (43.75
%), L1-2 at 1 (3.1 %) and L4-5-S1 at 2 (6.25 %).

The posterior lumbar interbody
spondylolisthesis may be divided
schematically into the following stages: 1-
surgical access, 2- decompression of the
nervous-vascular sites and autologous bone
graft isolation from the vertebral arch, 3- bed
formation for titanium cage and implant cavity
filling with autologous bone graft, 4- cage
insertion into the interbody interval, 5-suture of
the surgical wound.

We agree with opinion of A.E.Simonovich
(2005), that laminectomy with removal of the
osseous and articular processes for formation
of posterior interbody spondylodesis is not
always justified. For performance of the
posterior interbody spondylodesis the
extended interlaminectomy with saving
resection of the arch and articular process
margins has been quite sufficient.

The implant height for implant is usually
less than the cage size or height. On the
average the cage diameter is from 16 up to 18
mm. The implant screwing results in increase
of intervertebral space and, consequently,
appearance of opening effect with wedge of
interbody cage.

The posterior interbody spondylodesis in
combination with transpedicular fixing was
performed in 13 patients with establishment of
expressed instability and lumbar segment
degenerative spondylolisthesis (Fig.-2). In 19
cases the posterior interbody spondylodesis
was performed with use two titanium cages
(Fig.-3).

The bed regimen after operation stopped
from 2 to 5 days, then the patients were
permitted to walk. The external mobilization
was provided with use of semihard corset
during 3 months after operation.

The results of surgical treatment have been
studied in 24 patients 3-6 months after
operation and in 21 patients in 12-24 months.
For evaluation of the impaired functional ability
the Oswestry Disability Index was measured
on a scale from 0 up to 100 %. The scores
from O up to 20 % mean the minimal disorders,
from 21 to 40 % - moderate, from 41 to 60 %
- heavy, from 61 to 80 % - disability; 81 up to
100 % indicated about disorders arresting on
bed. Formation of interbody block after
spondylodesis was analyzed on the basis of
parameters of roentgenographs, CT and
MSCT. Roentgenographic ~ parameters
included posterior and anterior segments of
interbody intervals before and after operation,
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Figure-2. The radiologic findings of the patient E. (a) Preoperative lateral radiogram, (b) sagittal MR
image, (c,d) postoperative P-A and lateral radiograms and (e,f) postoperative two years control
radiographies of the patient with the degenerative spondylolisthesis L4-5 were seen. Formation of the
interbody osseous-metal block was occurred.

-. r . . r _ . $
Figure-3. (a,b) Functional spondylograms, (c) sagittal and axial MR images, and (d,e) postoperative one
year control radiographies of the patient P with discogenic instability at a level L4-5 because of the protru-

sion of a disk L4-5 and stenosis of the spinal canal was treated with posterior interbody spondylodesis with
titanium cages.

as well as flexion-extension difference of the physical and social activity recovery of the
segmentary angle at a level of surgical patients. The criteria for estimation of the
intervention. The change of the segmentary  results of treatment were the following:

angle value at the position of flexion and - Good result: complete or nearly complete
extension by less than 5° was evaluated as  returning to the former levels of social and
confirmation of the stable spine segment and  ppysical activity.

formation of interbofy block. Before operation
all the patients were measured horizontal
mobility 8.1 + 1.3 mm, and segmentary angle
was more than 5°.

- Satisfactory result: social and physical
activity are restored not completely, small
physical loadings are possible only.

- Unsatisfactory result: absence of effect

The received results of surgical intervention from operation or deterioration of health state.

we estimated with regards of a degree of
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RESULTS:

The majority of patients felt sharp reduction
of pain in the lumbar spine and lower
extremities the nest day after operation.
Nobody of the patients there was noted
increase in pain syndrome that indicated
about adequate decompression of nervous-
vascular masses and stabilization of vertebro-
motor segment.

Regress of the pain syndrome were
evaluated by 5 score visual - analog scale
(VAS), it is shown in Table-1. Dynamics of
Oswestry Index after performance of surgical
intervention is presented in Table-2.

All patients underwent postoperative

roentgenological, CT and MSCT
examinations. Roentgenological
investigations did not show implants

destruction and signs of bone resorption
around implant in the vertebra body in any
case. The flexion-extension difference of the
segmentary angle at the level of intervention
was measured on the basis of
roentgenological parameters. The data
received indicated that an average parameter

of segmentary angle at the level of
intervention was not higher than 5° and was
on the average 2.3 +0.3".

The data of CT and MSCT investigations
performed during the period from 12 months to 2
years indicated about implant stabilizing ability
with formation of interbody bone-metallic block at
the place of intervention (Fig.- 4,5).

Postoperative complications we divided
into intraoperative and postoperative.
Intraoperative period complications were
characterized by frequent hemorrhages from
varicose epidural veins in 8 patients. The
hemorrhage was stopped by tamponade with
use of hydrogen peroxide and very seldom
with electrocoagulation. The partial damage
of the dural sac was noted in 2 patients. This
complication occurs during decompression of
the degenerative changed spinal canal with
use of the tool "Kerrinson", then parietal dural
sac was damaged. The damaged site of the
dural sac was closed by superficial flap from
dorsolumbar fascia.

In the postoperative period there was no
inflammatory process in any patient. It is

Table-1. Dynamics of the pain syndrome intensity by vas after operation

Operation Before operation Pain syndrome intensity by VAS from 0 to 5 scores
3 6-12 18-24
Posterior 48 £0.5 1.7+0.2 1.2+0.6 08+04
lumbar (n=32) (n=24) (n=21) (n=18)
interbody

spondylodesis
with use of cage

Table-2. Dynamics of the oswestry disability index after surgical intervention

Operation Before operation Dynamics of the Oswestry Index in operated patients
3 6-12 18-24
Posterior 68.27 +7.59 19.37 +7.18 15.47 +4.21 12.72 + 4.49
lumbar (n=32) (n=24) (n=21) (n=18)
interbody

spondylodesis
with use of cage
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Figure-4. Degenerative instability L4-5 and sharp narrowing of the intervertebral joint were seen in (a,b)

the frontal and lateral radiolograms (c) sagittal MR images and (d,e) postoperative AP and lateral
radiographies of the patient C with Osteochondrosis of the lumbar spine, disk herniation of L3-4, L4-5.

s i . AR
Figure-5. MSCT of the lumbar spine of patient

interbody cage spondylodesis. Coating around the cage by bone tissue with formation of bone-metallic

block were seen.

explained to that we used antibacterial agents
of the wide spectrum of action before and
during surgical interventions.

The long-term postoperative results were
studied in 18 patients. The results obtained
were assessed as good in 25 patients, and
satisfactory results in 7 patients. One patient
had unsatisfactory result. She underwent
surgical interventions in the neurosurgical
department in various hospitals in the republic.
After decompressive-stabilizing operation in
our clinic neurological parameters of the lower
extremities were decreased a little, but during
6 months she is walking with the help of
crutches. Because of rough scarry-adhesive
changes in the spinal canal the reparative
processes are slow.

DISCUSSION:

The results of posterior interbody
spondylodesis with use of titanium cage in
combination with autologous bone graft
depended on the correct choice of surgical
technigue and adequacy of surgical
intervention, directed to decompression of
nervous — vascular formations and
stabilization of spinal segment. High positive
parameters indicated that titanium cages in a
combination with autologous bone graft are
quite met to many criteria being required from
plastic material for stabilization of the spinal
segment.

Roentgenological and MSCT investigations
have not revealed destruction of the interbody
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cages and their migration into vertebra. It was 5.
noted coating of the cage internal autologous
bone graft with osseous tissue from adjacent
vertebra with formation of the bone-metallic 6.
block. In all cases the operated spinal
segments were stable. Besides the application

of titanium cage resulted in decrease of 7.
traumatic operation effect and did not require
additional use of auto-osseous tissue from the

crest of the iliac bone.

The titanium cages in a combination with 8.
autologous bone graft may be successfully
used for various types of interbody
spondylodesis additionally to the other famous 9.
implants. Because of holes in the titanium
cage body there is a contact between
autologous bone graft and osseous tissue of
the adjacent vertebra. The favaourable
conditions have been created for formation of 1o
bone-metallic spondylodesis. The application
of titanium cage has reduced traumatic effect
of operation and has not required additional
use of autologous bone graft tissue from the
iliac crest. 11
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ORIGINAL ARTICLE / ORJINAL MAKALE

LIMITED LAMINOTOMY AND SELECTIVE DECOMPRESSION IN
DEGENERATIVE LUMBAR STENOSIS

DEJENERATIF LOMBER STENOZDA SINIRLI LAMINEKTOMI VE
SELEKTIF DEKOMPRESYON

Fatih DIKiCi*, Turgut AKGUL**, Fatih YILDIZ**, Ufuk TALU** Unsal DOMANIG***

SUMMARY:

Introduction: Degenerative lumbar stenosis is
defined as narrowing of the spinal canal with
symptomatic compression of neural and vascular
elements. Consequently, persistent back pain
and neurological symptoms becomes the
indications for surgical treatment. The aim of the
study is to evaluate the outcome of limited
laminotomy and selective decompression in
comparison to standard laminectomy and wide
decompression in patients with degenerative
lumbar stenosis.

Patients and Methods: We performed a
retrospective study of 45 (38 female, 7 male)
patients with degenerative lumbar stenosis who
underwent decompressive surgery between
2003 and 2007. Standard laminectomy was
performed in 31 patients, and limited laminotomy
in 14 patients. Radiographic evaluation was
performed using anteroposterior, lateral, and
oblique radiographs. Any concomitant instability
was assessed with additional dynamic lateral
flexion and extension radiographs. Magnetic
resonance imaging was used in all patients to
demonstrate and evaluate the level and degree
of stenosis. VAS was used to measure pain while
walking and during daily activities and pain at rest
and night.

Results: The mean age was 62.8 years (37-
80) at surgery. Overall, a total number of 67
decompressions were performed. 26 (57.8%)
patients were decompressed at one level, 16
(35.5%) at two levels, and 3 (6.7%) at three
levels. A mean of 5.3 (2-15) segments were
fused in limited laminotomy group, and a mean of
4.6 (3-9) segments in standard decompressive
laminectomy group. The mean postoperative
follow-up period was 45.7 months (8-84). VAS
results improved from 8.5 to 2.2 at limited
laminotomy group, and from 8 to 3.5 at wide
decompression group. We have one surgery
related  complication as  intraoperative
cerebrospinal  fluid leakage. No other
complications occurred during follow-up period
for two groups.

Conclusion: Limited laminotomy is an effective
method for surgical treatment of degenerative
lumbar stenosis. It provides adequate
decompression and pain relief and improves
quality of life.

Keywords: Degenerative lumbar stenosis,
laminectomy, decompression.

Level of evidence: Retrospective clinical
study, Level lll
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Turk Omurga Cerrahisi Dergisi

OZET:

Giris: Dejeneratif lomber dar kanal hastaligi,
daralan kanal icinde néral ve damarsal yapilarin
sikismasi ile karakterizedir. llk tedavi yaklagimi
konservatif olmalidir. Konservatif tedaviye
ragmen devam eden bel agrilari, nérolojik
yakinma ve bulgular durumunda cerrahi
tedaviye basvurulmaktadir.  Calismamizin
amaci sinirli  laminotomi ile  saglanan
dekompresyonun etkinligini ve sonuglarini,
standart laminektomi ve dekompresyon
sonuglariyla karsilastirilarak degerlendirmektir .

Hastalar ve Yéntem: 2003-2007 yillari
arasinda, dejeneratif lomber dar kanal
nedeniyle cerrahi tedavi uygulanmis, 38 kadin,
7 erkek toplam 45 hasta calismaya alindi. 31
hastada klasik standart laminektomi, 14 hastada
sinirli  laminotomi ile dekompresyon yapildi.
Radyolojik degerlendirmede 6én-arka, yan ve
oblik radyografiler cekildi. instabilite varligini
arastirmak icin fleksiyonda ve ekstansiyonda
dinamik yan radyografiler ¢cekildi. Cerrahi tedavi
oncesinde darlik seviyeleri ve derecesi
manyetik rezonans gordntileme ile arastirildl.
Hastalarin agrilarinin degerlendirilmesi igin,
aktivite ve istirahat halindeki VAS degerleri
kullanilal.
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Sonug: Cerrahi sirasindaki ortalama yas 62.8
(37-80) yil idi. Her iki grupta toplam 67
seviyedeki darliga cerrahi midahale uyguland.
26 (%57,8) hastada tek seviye, 16 (%35,5)
hastada iki seviye ve 3 (%6,7) hastada (¢
seviye cerrahi uygulandi. Sinirli laminotomi
uygulanan grupta ortalama 5,3 (2-15) omur
fuzyonu yapilirken, standart laminektomi
grubunda 4.6 (3-9) omur flzyonu yapildl.
Cerrahi sonrasi ortalama takip sdresi 45.7 (8-
84) ay olarak hesaplandi.  Sinirli laminotomi
grubunda cerrahi sonrasi VAS degerleri 8,5'tan
2,2ve gerilemisken, standart laminektomi
grubunda bu deger 8den 3,5a verilecegi
goérdldi. Standart laminektomi uygulanan bir
hastada iyatrojenik dura yaralanmasi gézlendi.
Takipler sirasinda her iki grupta da baska bir
komplikasyon gérilmedi.

Tartisma: Lomber dar kanal tedavisinde
sinirli laminotomi bagarili bir cerrahi tedavi
yéntemidir. Sinirli  laminotomi ile yeterli
dekompresyon saglanabilmekte ve yiiksek
oranda hasta memnuniyeti saglamaktadir.

Anahtar Kelimeler: Dejeneratif lomber dar
kanal, laminektomi, dekompresyon.

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

Degenerative lumbar stenosis is defined as
narrowing of the spinal canal with symptomatic
compression of neural and vascular elements.
Almost in every case there is some kind of
hypertrophy of the yellow ligament,
degeneration of the intervertebral discs and
synovial facet joints. Conservative treatment is
the first choice in patients with spinal stenosis
where the common complaint is severe low
back pain. The mainstays of this treatment
include the use of a brace, medication, activity
modification, physical therapy and epidural
injections. The majority of the complaints
resolve within one year without surgical
intervention ®#, Some patients become worse
with increased frequency of symptoms and
decreased ambulation potential. Consequently,
persistent back pain and neurological
symptoms becomes the indications for surgical
treatment.

Surgery of lumbar stenosis includes standard
wide decompression which involves complete
removal of the vertebral lamina, spinous
processes, interspinous ligaments, facet joints,
and ligamentum flavum at the stenotic level.
Traditional wide decompressive laminectomy,
medial facetectomy and foraminotomy have
been used with varying degrees of success
(13272936 This extensive open decompression is
associated with significant pain, morbidity,
prolonged recovery period and increased risk for
medical complications. By sparing as much as
possible the lamina, spinous processes and
interspinous  ligamentous complex, limited
laminotomy preserves the biomechanical
integrity of the spine while maintaining a good
long term outcome rate of 79% to 85% ©. Some
authors advocate limited decompression ©14162428)
when the others favor more extensive
laminectomy 5" despite of increased morbidity.

The aim of the study is to evaluate the
outcome of limited laminotomy and selective
decompression in comparison to standard
laminectomy and wide decompression in
patients with degenerative lumbar stenosis.

PATIENTS AND METHODS:

We performed a retrospective clinical study
of 45 patients with degenerative lumbar spinal
stenosis who underwent decompressive
surgery between 2003 and 2007, by the senior
orthopaedic surgeon (UD) at our institution.
Standard decompressive lumbar laminectomy
was performed in 31 patients, and limited
laminotomy sparing spinous processes was
performed in 14 patients, consecutively.

All patients had degenerative lumbar spinal
canal stenosis presenting with clinical signs
and symptoms, persistent back pain, typical
intermittent neurogenic claudication, and
radicular pain related to exercise and
increased activity.

Radiographic evaluations were made by
preoperative anteroposterior, lateral, and
obligue radiographs with the patient
recumbent. Any concomitant instability was
assessed with additional dynamic lateral
flexion and extension radiographs. Magnetic
resonance imaging (MRI) was used in all
patients to demonstrate the level and degree
of stenosis. Computerized tomography (CT)
scans were also used in some patients and
routine myelography was not performed for
this group of patients.

Exclusion criteria were previous spine
surgery, gross instability in radiographs, and
developmental spinal deformities. Before
surgery, all patients had undergone an
unsuccessful attempt of conservative therapy
for more than 3 months.

All patients were evaluated for symptom
characteristics and severity with Visual Analog
Scale (VAS), whereas their satisfaction was
surveyed with the subjective satisfaction
measure.

VAS was used to measure pain at rest, pain
while walking, pain at night, and pain during
daily activities. A combined VAS score was
then calculated by adding the four scales
together ®3.
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Operative procedure:

After induction of hypotensive general
anesthesia, the patient is positioned on a
support frame in prone position. The hips and
lumbar spine are flexed increasing interlaminar
distance, placing the vertebral canal in widest
arrangement, and decreasing the
intraabdominal pressure which reduces
potential epidural venous bleeding. The patient
is fitted with tromboembolic preventive
stockings. A midline posterior skin incision is
made over the affected stenotic segments.
Subperiosteal dissection of the paraspinal
muscles from spinous process and lamina is
made. Surgical levels are verified with lateral
radiographs or fluoroscopy guidance.

Laminotomy is started at interlaminar area
nearby the spinous process. Ipsilateral cephalad
and caudal parts of the hemilaminae are resected
using a high speed burr to extend surgical
exposure (Figure-1). Hypertrophied yellow

ligament is removed with Kerrison rongeurs.

Medial partial facetectomy is carried out to
decompress the affected nerve root, until the
pedicle could be identified. Lateral recess and
neural foramina are decompressed using
Kerrison rongeurs. Central and foraminal
decompression are checked with dural retractor.
Care is made to avoid excessive bone resection
of the medial facets. All lateral recesses in which
nerve roots entrapped are decompressed.

All spinous processes are removed with the
attached interspinous and supraspinous
ligaments in  standard  decompressive
laminectomy group, allowing decompression of
the central canal, both lateral recesses, and
neural foraminae. Laminectomy is performed for
only stenotic segments.

Segmental pedicle screw fixation is used to
prevent the risk of postoperative instability and to
provide immediate stabilization. We routinely
used cancellous allograft between transvers
processes to improve the rate of posterolateral
spinal fusion.

Figure-1. 54 years old man. Lumbar spinal stenosis. L2-5 limited laminotomy and T10-L5 posterior instru-
mentation. White arrows show limited laminotomy area. Intact spinous processes and posterior structures
are showed by yellow arrows.

122




The Journal of Turkish Spinal Surgery

RESULTS:

Overall, a total number of 67 decompressions
were performed in 45 patients. 26 (57.8 %)
patients were decompressed at one level, 16
(35.5 %) patients at two levels, and 3 (6.7 %)
patients at three levels.

14 (31 %) patients received limited
laminotomy sparing spinous processes, and 31
(69 %) patients received standard
decompressive laminectomy.

We observed a female predominance, with 38
(84.4 %) women and 7 (15.6 %) men. The mean
age was 62.8 years at surgery (range, 37-80
years). The mean postoperative follow-up period
was 45.7 months (range, 8-84 months). The
average number of segments fused was 5.3
(range, 2-15 segments) in limited laminotomy
group, and 4.6 (range, 3-9 segments) in standard
decompressive laminectomy group, respectively
(Figure-2).

The most affected level was L4-5 (43 %)
followed by L3-4 (32 %) in our patient groups.
The most frequent preoperative clinical
complaints were neurogenic claudication, back
pain, and radicular pain in some patients.

We have confronted only one surgery related
complication. It was intraoperative cerebrospinal
fluid leakage due to dural tear. We performed
primary repair of the dural tear at surgery with
expansion of the operative field. We used fibrin
glue on the operating field before the wound
closure. We did not have any other complications
during follow-up period related to surgery.

Patients started to stand and walk at an
average of 2 (range, 1-3) days after surgery.
There were no neurological complications in both
groups.

VAS score results improved from 8.5 t0 2.2 at
limited laminotomy group and from 7.5 to 3.5 at
standard wide decompression group (Table-1).

s

Figure-2. 50 years old female. Lumbar spinal stenosis. L3-4 standard decompressive laminectomy and L2-
5 posterior enstrumantation. White arrows show standard laminectomy area without sparing posterior
structures. Decompression is checked with dural retractor.
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Postoperative VAS result was better at limited
laminotomy group. All patients were mobilized
following day after surgery in limited laminotomy
group. This period was shorter than the standard
laminectomy group.

Table-1. Data of the patients

Number Total Mean Preop Postop
of stenotic  fusion VAS VAS
patients segment length
(segments)
Limited
laminotomy 14 17 5.3 8.5 2.2
Standard
laminectomy 31 50 4.6 7.5 35

Patient satisfaction was surveyed with the
subjective satisfaction measures. Rapid recovery
time and good quality of life was achieved in all
patients with limited laminotomy. Patients were
not satisfied with the results of wide
decompression at the standard laminectomy
group in early postoperative period. All patients
reported improvement in their complaints and
neurologic symptoms at the last follow-up for both
groups.

DISCUSSION:

Lumbar spinal canal stenosis has been used
to indicate stenosis of the entire cross-sectional
area of the vertebral canal. It occurs frequently in
elderly patients. Surgical indications are the
persistent signs and symptoms of moderate or
severe compression of the nerves. The quality of
life is decreased in patients with spinal canal
stenosis. Mild cases are treated successfully with
conservative modalities &%,

Current studies report variable success rates
for surgical intervention in the treatment of spinal
stenosis @223 The goal of the surgery is
decompression of all neural structures. Although
the pathophysiology is well known, there is no
consensus for proper decompression technique.
Total laminectomy is the standard method

including removal of spinous processes,
hypertrophied ligamentum flavum and medial
aspect of facet joints. Good surgical outcomes
can be achieved with balanced bone resection.

Recent studies showed 2 % to 15 %
instability rates after decompression %),
Therefore other studies suggest decompression
with fusion to decrease segmental instability ™.
Pintar et al showed that interspinous and
supraspinous ligaments have restrictive role in
maintaining the motion segment’s integrity
under flexion loading . Biomechanically,
excision of the posterior structures and
facetectomy affects the motion and induces
additional stresses to the remaining
components of the spine % |ee et al
noticed that facetectomy would lead to
segmental instability under physiological
loadings. Arthrodesis is required to minimize
postoperative complications and to increase
patient’s satisfaction ®.

Spine surgeons are looking for new
techniques between the wide decompression
and minimal excision of the posterior structures.
Although some authors advocate more
conservative decompression ©@'416242)  gthers
advocate excessive decompression 19,
Unilateral or bilateral laminotomy techniques
were described for conservative decompression.
These surgical techniques are reported to be
effective as much as wide decompression with
total laminectomy. There is no statistical
difference for pain and complication rates
between total laminectomy and conservative
decompression techniques 9 %),

Thome et. al. compared less invasive three
surgical techniques; unilateral laminotomy,
bilateral laminotomy and laminectomy ©@. They
concluded that unilateral and bilateral
laminotomy allow adequate decompression and
significantly reduce clinical symptoms. Limited

laminotomy allows as much as wide
decompression compared to classical
laminectomy. Posterior elements, spinous

processes, interspinous and supraspinous
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ligaments remain intact with limited laminotomy.
Segmental stability is augmented with
posterolateral fusion. Some authors advocate
that decompression procedure alone can cause
segmental instability. Residual mobility of the
adjacent vertebrae can cause stenosis after
posterior fixation and fusion . We believe that
the protection of the posterior spinal elements as
much as possible can resolve this problem.

Some authors demonstrated that surgical
outcomes were significantly better in relief of pain
in patients who had posterolateral fusion (72230,
Few authors advocate that they had good clinical
results after decompression alone ©. Recent
studies showed improved fusion rate after
posterior segmental instrumentation ”. Persistent
neurologic symptoms resolved at the last follow-
up for both groups. Patient’s satisfaction was
higher in limited laminotomy  group.
Posterolateral instrumentation and fusion was
performed without any pseudoarthrosis in all
patients. All patients started to walk the day after
the operation in limited laminotomy group. This is
not true for the standard laminectomy group.
Early mobilization reduces complications caused
by immobilization and contributes to an improved
quality of life.

Limited laminotomy is an effective method for
surgical treatment of lumbar spinal stenosis. It
provides adequate anatomical decompression,
clinical pain relief and contributes to an improved
quality of life. Persistent neurological symptoms
resolved at the last follow-up for both groups.
Complication rate is low and similar for both
groups. Patients with limited laminotomy have
shorter hospital stay.

This study was limited in some aspects since
it was not randomized and we did not have
biomechanical evaluation of the patients.
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CASE REPORT / OLGU SUNUMU

IATROGENIC LUMBAR INTRASPINAL EPIDERMOID TUMOR IN ADULTS:
2 CASE REPORTS AND LITERATURE REVIEW

ERISKIN IATROJENIK LOMBER /NTRA@PI'NA__L EP/DERMQ/D TUMOR: 2
OLGU SUNUMU VE LITERATUR GOZDEN GECIRME

Ender Ali OFLUOGLU*, Nesrin AKKOYUN*, Uzay ERDOGAN®,
Harun OZLU*, Halil TOPLAMAOGLU*

SUMMARY:

latrogenic lumbar tumors are usually occur in
childhood, through implantation of epidermal
cells to the intraspinal space during repetitive
lumbar puncture. Cells iatrogenically implanted
into the spinal canal during lumbar puncture can
slowly grow until symptomatic. Diagnosis can be
difficult and is often delayed. MRI appears to
offer some advantages in diagnosis provided that
gadolinium is used. They are rarely seen in
adults. We present successful surgical treatment
of two lumbar epidermoid tumor cases one 64,
and the other 34 year old whom had repetitive LP
application in their medical history.

Key words: latrogenic, epidermoid tumor,
lumbar puncture,

Level of evidence: Case report, Level IV

OZET:

lyatrojenik  lomber epidermoid  timérler,
genellikle cocukluk c¢aginda, tekrarlayici lomber
ponksiyonlar sirasinda epidermoid hlicrelerin
intraspinal alana implantasyonu ile olusur ve
yetiskinlerde  nadiren  gérilirler.  Lomber
ponksiyon sirasinda spinal kanala iyatrojenik
oOlarak implante olan hticreler semptom verene
kadar yavasca cogalirlar. Teghisi olduk¢ca zordur
ve siklikla gecikir. Kontrastl manyetik rezonans
gorintiileme, tani maksadiyla kullanilan en 6nemili
gorintileme yontemidir. Bu makalede, medikal
hikayelerinde tekrarlayan lomber ponksiyonlar
olan ve cerrahi olarak bagari ile tedavi edilmis, biri
64 digeri 34 yaslarinda iki vaka sunulmustur.

Anahtar kelimeler: lyatrojenik, epidermoid
timér, lomber ponksiyon

Kanit diizeyi: Olgu sunumu, diizey IV
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INTRODUCTION:

Epidermoid tumors arise from epidermal cells
implanted intradurally. This implantation may be
either congenital or iatrogenic. The congenital
form is associated with other spinal
abnormalities. Lumbar puncture is a well-
recognized iatrogenic cause of implantation of
epidermal cells inside the dural sac.(5"
Intraspinal epidermoid tumors occurring several
years after lumbar puncture are rare. We
describe two cases of iatrogenic lumbar
epidermoid tumor in 64-year-old male and 34-
year old female patients, one of which presented
with bilateral leg pain without neurologic findings
and one of which presented with low back pain.

CASE-1:

A 64 year old male patient complaining for
back pain and pain in his both legs (more in his

right leg) was admitted to our clinic. He told that
he had difficulties in walking, could not walk a
long way that he had pain particularly in his right
hip and the pain reflected from the hip towards
the posterior region of the thigh. The physical
examination was normal, while bilateral leg
extension strength tests were positive and no
sphincter failure was found. No abnormal findings
were found in the lumbar Xray.

Conservative treatment was performed to the
patient. Since his complaints did not subside in
ten days, a magnetic resonance imaging was
performed and an intradural mass was found at
the level of third and fourth lumbar vertebra
localization. The mass was found as
hypo/isointense in T1 weighted imaging and
hyperintense in T2 weighted imaging and was
operated with pre-diagnosis of schwannoma
(Figure-1). The mass was totally removed
through L3 total laminectomy. It was found during

Figure-1. T1-weighted sagittal image demonstrating a 1 cm sized hypo-signal intensity intradural
extramedullary mass at the level of third and fourth lumbar vertebra (a), T2-weighted sagittal image
demonstrating a high signal intensity mass (b). (Case-1)
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the operation that the mass was localized
among the cauda fibers, however did not
invade any nerve fiber. The pathological
examination of the mass was reported as an
epidermoid tumor. It was found following the
detailed medical history that the patient was
hospitalized and treated for a purulent
meningitis 2 years ago and he had had
repetitive lumbar punctures during treatment.

CASE-2:

A 34-year-old female patient complaining for
back pain and pain in his both legs (more in his
left leg) was referred. Her clinical history
revealed that she had had her complaints since
3 years, and intensified during the last 2-3
months, that she did not have any benefit from
the medical treatment, and her medical history
also revealed that she was referred to the
neurology clinic for headache 5 years ago, was

treated for pseudomotor cerebri pre-diagnosis,
was hospitalized in a neurology clinic and a
draining lumbar puncture was applied every
other day. The patient also told that she had
draining lumbar puncture once in a week during
5 months after being released from the hospital
and back pain starting after the procedure
intensified from time in time and sometimes
reduced.

In her neurological examination, plain leg
extension test was normal in both legs, lower
extremity power was full, deep tendon reflexes
were normoactive, TCR gave bilaterally plantar
response, and sensorial examination of the
extremities was normal bilaterally. There was
no muscular atrophy, neural claudication and
incontinence. Her lumbar MRI revealed a
nodular lesion with a cystic component
localized in L4 corpus level, 12 mm sized and
showing slight contrast. (Figure-2) The patient

Figure-2. T1-weighted sagittal image demonstrating a hypo-signal intensity intradural extramedullary mass
at the level of fourth lumbar vertebra (a), T2-weighted sagittal image demonstrating a high signal intensity

mass (b). (Case-2)
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was operated and the intradurally localized
mass was totally removed through L4 total
laminectomy. The patient did not develop any
additional deficit during the postoperative
period and was released with full recovery.

DISCUSSION:

Epidermoid tumors are benign lesions
originating from ectodermal cells and consist
less than 1 % of intraspinal tumors.®"*' They
can be congenital or acquired. The congenital
type occurs within the 2-7th weeks of the
embryonic life, during the closure of the neural
tube, by abnormal implantation of ectodermal
cells to the spinal canal and is more frequent
than the acquired type. Congenital epidermoid
tumors are usually associated with other neural
tube defects, such as dermal sinus.®®

latrogenic epidermoid tumors must be
differentiated from congenital epidermoid
tumors, which occur from inclusion of epithelial
elements during closure of the neural groove;
and dermoid tumors, which are congenital and
also result from a similar inclusion of tissue
during embryonic development.®©

Acquired lumbar epidermoid tumors are
iatrogenic  lesions  frequently  showing
extramedullary localization, rarely
intramedullary.® They occur by transferring
epidermal cells to the intraspinal canal through
invasive procedures such as lumbar punctures,
spinal  anesthesia, = myelography and
pneumoencephalography.®™ latrogenic lumbar
epidermoid tumor was firstly described by
Choremis et al. in 1956."® This theory was
proved by finding an epidermoid tumor in the
lumbar intraspinal region of patients, who

Figure-3. Pathologic examination: Light microscopic photograph showing desquamated cells containing
keratohyalin encased within a laminated capsule of well-differentiated stratified squamous epithelium.
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previously had normal myelography. It was
hypothesized and has been experimentally
demonstrated that during skin puncture with a
hollow needle a core of epidermis can be
transported within the needle bore. 72

latrogenic lumbar tumors are more
frequently seen during the childhood. The
reason for that is the fact that diagnostic lumbar
puncture is frequently used during the neonatal
period and puncture needle with no introducers
are preferred in this period. However, iatrogenic
lumbar epidermoid tumors are less frequently
seen in our times with using disposable, small
needles, with sharp blades and introducer. In
contrary to this theory, however, spinal needs
used in lumbar punctures in our cases
presented were with introducers. The implanted
ectodermal cells continue to grow slowly, until
neural pressure starts and the symptoms ocur.
This growing may take sometimes long years,
and sometimes only few months. There are
several times in the literature, ranging between
18 months and 40 years. Symptoms averagely
emerge 2-6 years after the lumbar puncture .
Since the pressure has a slow course, the
symptoms are noticed late, and thus chronical
pressure findings, such as abnormal walking,
disability in the legs and muscular atrophy
occur, and usually positive leg extension test,
leg and hip pain and sensorial loss accompany
this picture. There is a negative correlation
between the emerging time of the symptoms
and the neurological findings. Extension of the
time increases the occurrence of the
neurological findings. Both in our two cases, the
time between the Ilumbar puncture and
occurrence of the symptoms was less than 24
months and the complaint of the patients was
pain spreading to both legs.

Direct X-ray examination has no place in the
diagnosis of intradural epidermoid tumors.
However, they may have a guiding role for

diagnosing cases developing scoliosis resulting
from the pain in childhood tumors. Lumbar
myelography was the most frequently used
diagnosis method before MRI. In our time,
however, MRI should be imaging method of
choice in epidermoid tumors, as it is in other
intraspinal pathologies.® Epidermoid tumors in
MRI are typically seen as hypo/isointense in T1
weighted examination and hyperintense in T2
weighted imaging, and usually without contrast.
A slight homogen contrasting was found in our
first case, while very slight circumferential
contrasting was present in our second case.

Surgical removal is the absolute treatment of
the epidermoid tumors. The tumor tissue is within
the neural tissue, is usually localized among the
caudal fibers in the lumbar region, and can be
completely distinguished from the intact nerve
fibers if dissected carefully. This is the most
important difference distinguishing it from
schwannoma. The point that should be
considered in surgery is that the probability of
damage in the dura caused by the repetitive LP is
high and that dura closure should be performed
very carefully after tumor removal. In case that
dura can not be closed in a waterproof way, dura
grafts and tissue sealants should be used,
otherwise CSF fistula is inevitable. In our second
case, the patient had to be revised twice because
of CSF fistula, and lastly subarachnoidal and
operation lodges were drained separately and
waited for the wound healing, and the patient
could be treated only by this approach and was
released without a problem.

The absence of congenital defects of the
spinal column in our patient, and a history of
difficult LP supports iatrogenic implantation as a
possible cause. The diagnosis of the disease
can be possible through taking a good clinical
history. The use of lumbar needles without
stylettes seems to elevate the incidence of
epidermoid tumor after LP. As a matter of
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cause, stylettes should be used in LP needles.
The present cases emphasizes the fact that
epidermoid tumor can occur in adults after LP.
Although its incidence may be low, we should
be aware of potential adverse complications
such as epidermoid tumors, after LP.
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CASE REPORT / OLGU SUNUMU

ANTERIOR LUMBOSACRAL BRUCELLAR EPIDURAL ABSCESS TREATED
VIA ANTERIOR APPROACH

ANTERIOR YAKLASIMLA TEDAVI EDILEN ANTERIOR LUMBOSAKRAL
EPIDURAL BRUSELLA ABSESI

Goksin SENGUL*, Murteza CAKIR*, Siilleyman COSKUN*

SUMMARY:

Spinal epidural abscess is a rare but serious
complication of systemic brucellosis. In this
article a case of an anterior lumbosacral
brucellar epidural abscess that was operated via
anterior approach is presented. In cases where
an abscess is located anteriorly, it should be
drained via anterior approach. The abscess can
completely recover by administering antibiotics
for an appropriate period after the drainage.

Key words: Brucella, surgical treatment,
epidural abces, anterior drenage

Level of evidence: Case report, Level IV

OZET :

Spinal epidural abse sistemik brusellosisin
nadir fakat ciddi bir komplikasyonudur. Bu
yazida anterior yaklasimla ameliyat edilen
anterior lumbosakral brusellar epidural abse
olgusu sunulmaktadir. Absenin  anterior
yerlesimli oldugu olgularda anterior yaklagim ile
drenaji gerekir. Drenaj sonrasi uygun sire
antibiyoterapi ile abse tamamen
diizelebilmektedir.

Anahtar Kelimeler: Brusella, cerrahi tedavi,
epidural apse, anterior drenaj

Kanit Diizeyi: Olgu sunumu, Diizey IV
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INTRODUCTION:

Although brucellosis often affects the spine,
it can rarely be complicated by epidural
abscess or paraspinal purulent mass.
Brucellar spinal epidural abscess (BSEA) is
generally located in middle thoracal and
lumbar areas “ ®. Brucellar epidural abscess
located anterior to the spinal cord is very rare.
This article presents the case of a brucellar
epidural abscess located anterior to the
lumbosacral vertebrae, which had
compartments and compressed the dural sac,
and discusses the treatment principles in
spinal brucellar abscesses.

CASE REPORT:

A 30-year-old woman admitted to our clinic
with a complaint of lumbar pain that had
persisted for 1 year. Six months previously, the
patient was diagnosed with brucella at another
clinic, for which she recieved metoprim and
rifampicin for 1 month and quit the treatment
at the end of this period. The patient’s
neurological examination was normal.

In laboratory tests, WBC was 5600/mma3,
WBC 5600/mm3, erythrocyte sedimentation

rate (ESR) was 50mm/hour, C-reactive protein
(CRP) was 2.1mg/dL, brucella tube
agglutination titre was 1/320 (positive),
brucella IgM was 6.44 - , brucella IgG was
5.47 (positive according to Wright test). Blood
culture was negative. Spinal magnetic
resonance imaging (MRI) showed thick
septate multiple abscess formations that were
heterogeneous hypointense in T1 weighted
images and heterogeneous hyperintense in
T2 weighted images in L4 ve L5 vertebrae and
were extending through the sacral level.
Intense contrast enhancement accompanied
with spondylodiscitis within the epidural space
were seen (Figure-1).

The patient underwent surgery. The
abscess was drained via transabdominal-
transperitoneal approach. For 6 weeks
postoperatively, rifampicin (600mg/day) and
streptomycin (1gr/day) and during the
following 3 months, doxycycline (200mg/day)
and rifampicin (600mg/day) were
administered. In the follow-up after 6 months,
there was a complete radiological recovery in
the spinal MRI (Figure-2).

Laboratory tests were within normal
parameters.

Figure-1. Magnetic resonance images showing multiple septate abscesses located in the spinal lumbosacral
region. Accompaying spondylodiscitis and anterior dural sac compression is also seen. a. Sagittal T2-
weighted image, b. Sagittal contrast-enhanced T1-weighted image c. Axial T2-weighted image.
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Figure-2. Magnetic resonance images showing complet radiologic recovery. a. Sagittal T2-weighted image,
b. Sagittal contrast-enhanced T1-weighted image, c.

DISCUSSION:

Although a single case of brucellar epidural
abscess case located in the anterior of the
spinal cord is reported in the literature, the
abscess in this case was located in the
cervical region . Our case is unique in that
the abscess was located in the lumbosacral
anterior epidural space. The literature
suggests the following approaches in the
treatment of BSEA: antibiotherapy alone if
there is no neurological deficit; if there is
neurological deficit, surgical drainage followed
by antibiotherapy #**'*". There are also some
reports that rare cases with neurological
deficits can be treated by administering only
antibiotherapy for an appropriate period
without any surgical procedure @ ®. The
selection of antibiotic and its period and the
role of surgery in the BSEA management are
still controversial. In most of cases, the
abscess is drained via posterior approach
followed by antibiotic treatment during the
post-operative 3 months "+ 7 %" There are
also reports of rare cases that were treated via
posterior paramedian transpedicular approach
and cervical anterior approach

135

Spinal cord compression is rarely
encountered in brucellar abscess “*?. Delay in
surgical treatment in cases with neurological
deficits resulting from spinal cord compression
may result in permanent sequelae . Although
there were no neurological deficits in our case,
the abscess was drained via transabdominal
transperitoneal approach and antibiotherapy
was administered for an appropriate period, as
there was anterior dural sac compression in
MRG and the abscess had compartments and
was multiseptate. There is no similar case that
is reported in the literature to date. Since the
abscess was located anteriorly in our case and
has septate, we preferred an anterior approach.

There is no consensus on the most
appropriate antibiotic or the treatment period for
brucellosis. The most frequently suggested
antibiotic ~ treatments are tetracycline,
streptomycin, co-trimoxazole and rifampin.
Combined treatment has been shown to reduce
relapse. The use of rifampin and streptomycin
or their dual use with doxycycline for 6 months
ensures clinical and radiological recovery. The
treatment period in the literature range between
6 weeks and 1 year®©9,
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Surgical treatment should be administered
before the antibiotic treatment in selected
cases to shorten the clinical and radiological
recovery period and to ensure a rapid
improvement in complaints. Although BSEA
responds well to antibiotic treatment, it is clear
that drainage of abscess which is particularly
septate andcompresses the dural sac will
fascilitate clinical and radiological recovery, as
abscesses require long-term treatment.

In conclusion, spinal epidural abscess
resulting from brucella may progress with
neurological complications and a poor
prognosis. Therefore, it is necessary to
diagnose and select the appropriate treatment
method as soon as possible. We think that
appropriate surgical intervention before
medical treatment in the selected cases will
fascilitate clinical and radiological recovery.

REFERENCES:

1. Ates O, Cayli SR, Kogak A, Kutlu R, Onal RE,
Tekiner A. Spinal epidural abscess caused by
brucellosis. Two case reports. Neurol Med
Chir 2005; 45: 66-70.

2. Daglioglu E, Bayazit N, Okay O, Dalgic A,
Hatipoglu HG, Ergungor F. Lumbar epidural
abscess caused by brucella species: report of
two cases. Neurocirugia 2009; 20: 159-162.

3. Gorgulu A, Albayrak BS, Goérguala E, Tural O,

Karaaslan T, Oyar O, Yilmaz M. Spinal epidur-

136

10.

11.

al abscess due to Brucella. Surg Neurol 2006;
66: 141-146.

Izci Y. Lumbosacral spinal epidural abscess
caused by Brucella melitensis. Acta Neurochir
(Wien) 2005; 147: 1207-1209.

Kleeman TJ, Michael Ahn U, Clutterbuck WB,
Campbell CJ, Talbot-Kleeman A. Laparoscopic
anterior lumbar interbody fusion at L4-L5: an
anatomic evaluation and approach classifica-
tion. Spine 2002; 27: 1390-1395.

Pina MA, Ara JR, Modrego PJ, Juyol MC,
Capablo JL Brucellar spinal epidural abscess.
Eur J Neurol 1999; 6: 87-89.

Pina MA, Modrego PJ, Uroz JJ, Cobeta JC,
Lerin FJ, Baiges JJ. Brucellar spinal epidural
abscess of cervical location: report of four
cases. Eur Neurol 2001; 45: 249-253.

Sengul G, Akar A, Alper F, Uslu H. Nonsurgically
treated cervical brucellar epidural abscess caus-
ing spinal cord compression. J Clin Neurosci
2008; 15: 1411-1414.

Starakis |, Solomou K, Konstantinou D, Karatza
C. Brucellosis presenting as a spinal epidural
abscess in a 41-year-old farmer: a case report.
Cases J 2009; 2: 7614.

Ugarriza LF, Porras LF, Lorenzana LM,
Rodriguez-Sanchez JA, Garcia-Yaglie LM,
Cabezudo JM. Brucellar spinal epidural
abscesses. Analysis of eleven cases. Br J
Neurosurg 2005; 19: 235-240.

Yuksel KZ, Senoglu M, Yuksel M, Gul M.
Brucellar spondylo-discitis with rapidly progres-
sive spinal epidural abscess presenting with sci-
atica. Spinal Cord 2006; 44: 805-808.




The Journal of Turkish Spinal Surgery

2011; 22 (2): 137-140

OLGU SUNUMU / CASE REPORT

LOMBER FASET KiSTi
OLGU SUNUMU

LUMBAL FACET CYST
A CASE REPORT

M. Ozgiir TASKAPILIOGLU*, Ulas AKTAS*, Tugba Morali GULER*, Ender KORFALI*

OZET:

Lomber faset, vertebranin inferior ve superior
artiktiler progeslerini iceren sinovyum ile cevrili
zigoepifizyal bir eklemdir. Sinovyum ile c¢evrili
diger eklemler gibi faset eklemi, osteoartritin bir
gostergesi olan kist olusturmaya yatkindir.
Sinovyal kistler, genellikle lomber omurgada,
tekal kesenin posteriorunda yer alip santral
ve/veya lateral reses stenozu ile kék basisina
neden olur. Lomber sinovyal Kistlerin dejeneratif
spondilolistezise neden olabildigi gdésterilmistir.
Sinovyal kistlerde laminektomi ile yeterli
dekompresyon saglanir. Calismamizda 67
yasinda bel ve sagda belirgin her iki bacak agrisi
ile doktora basvuran, lomber intradural kitle én
tanisi ile operasyona alinan vaka bildirilmigtir.
Patolojisi sinoviyal kist olarak raporlanmigtir.

Anahtar Sézciikler: Bel agrisi, laminotomi,
sinovyal kist

Kanit Diizeyi: Olgu sunumu, Diizey IV

SUMMARY:

Lumbar facet is a  synovial-lined
zygoapiphyseal joint, comprising the articulation
between the inferior and superior articulating
processes of the spinal vertebrae. The facet joint,
synovial lined joints, are prone to cyst formation as
a manifestation of osteoarthritis. Synovial cysts
are typically located in the lumbar spine posteriorly
fo the tecal sac, resulting root compression
centrally or by lateral recess stenosis. Defined by
studies, lumbar synovial cysts may contribute to
spondylolisthesis. ~ Synovial cysts require
laminectomy for adequate decompression. In our
study we reported a 67 year-old female presenting
with low back pain and bilateral leg pain that was
operated with a diagnosis of intradural mass
lesion. Pathology was synovial cyst.

Key words: Low back pain, laminectomy,
synovial cyst

Level of evidence: Case report, Level IV
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GiRIS:

Lomber faset, vertebranin inferior ve
superior artikuler progeslerini iceren sinovyum
ile cevrili zigoepifizyal bir eklemdir ©.
Sinovyum ile cevrili diger eklemler gibi faset
eklemi, osteoartritin bir gbstergesi olan kist
olusturmaya vyatkindir ®.  Sinovyal kistler,
genellikle lomber omurgada, tekal kesenin
posteriorunda yer alip santral ve/veya lateral
reses stenozu ile kok basisina neden olur @259,
Hem manyetik rezonans (MR) hem de
bilgisayarli tomografi (BT) calismalarinda lomber
sinovyal Kistlerin tipik olarak artritik bir faset
eklemden cikip dejeneratif spondilolistezise
neden olabildigi gdsterilmistir ®. Sinovyal
kistlerde laminektomi ile yeterli dekompresyon
saglanir ®. Bu olgu ile nadir gorilen bel agrisi
sebeplerinden birini hatirlatmay1 amagladik.

OLGU SUNUMU:

67 yasinda kadin hasta, bel ve sagda
belirgin her iki bacak agrisi ile basvurdu.
Hastanin uc¢ aydir bel ve sagda daha fazla

olmak Uzere her kalgcadan dizine kadar yayilan
bacak agrisi vardi. Yol yirimekle ve hareketle
agrisi artiyordu, istirahatle azalyordu.
Analjeziklerden kismi olarak fayda goriyordu.
Ayrica, sol ayakta U¢ ay Once gelisen bir
kuvvetsizlik de tarif ediyordu. Hastanin ilag ile
regule hipertansiyon, diabetes mellitus ve
astim O6ykusu vardi. Hastanin ndrolojik
muayanesinde sol ayak bagparmak dorsal
fleksiyonu 3/5 kas guclndeydi. His kusuru
yoktu. Derin tendon refleksleri normaldi,
patolojik refleksi yoktu. Yapilan MR
incelemesinde; L4-5 duzeyinde 1x1.5x1 cm
boyutlu intradural yerlesimli duzgun sinirh kitle
lezyonu ve ayni seviyede dar kanal ile uyumlu
goérindm mevcuttu (Sekil-1). Hemogram ve
biyokimya tetkiklerinde Ozellik yoktu, vital
bulgulari degerlendirildiginde ates yuksekligi
yoktu. Hastaya L4 laminektomi yapildi.
Hipertrofik ligamanlar alindi. L4-5 seviyesinde
sagda belirgin disk basisi mevcuttu. Mesafeye
diskektomi yapildi. Bilateral sagda daha buyuk
olmak Uzere sinovyal kist mevcut olup
cikarildi. Hastanin postoperatif dénemde

4Nk AL Oep

Sekil-1. Operasyon oncesi T1 agirlikli aksiyel ve sagittal gorintulerde L4-5 seviyesinde kist ile uyumlu

goérinim izlenmekte.
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bacak agrisi sona erdi. Sol ayak bagparmak
dorsal fleksiyonundaki defisitinde ise dizelme
olmadi. Patoloji raporu sinovyal kist olarak
raporlandi.

TARTISMA:

Lomber sinovyal kistler, genellikle 60l
yaslarin ortasinda ortaya cikar ¢”. Bizim
olgumuzun da yag! 67 idi ve literatirle uyumlu idi.

Hastalar en cok radikilopati (% 57-75) ve
noérojenik klaudikasyon (% 25) ile bagvururlar @59,
Ayrica hastalarin % 95-100’Unde bel agrisi da
vardir %4, Olgumuz da bel ve sag bacak agrisi
ile poliklinigimize basvurmustu. Kistler, en cok
L4-5 seviyesinde gorulur. Bizim olgumuzda da
bilateral L4-5 seviyesinde bilateral synovial kist
mevcuttu.

Lomber faset kistinin tedavisinde literaturde
faset icine steroid enjeksiyonu veya BT
egliginde aspirasyon gibi bazi cerrahi disi
tekniklerin basarili sonuglari bildirilse de
semptomatik sinovyal kistlerde eksizyon
gereklidir @*#9, Semptomatik vakalarda cerrahi
gerekililik bilinmekle beraber, cerrahinin kapsami
tartismalidir @4#9._ Sik olarak dekompresyon
yapilmasina ragmen bazi cerrahlar
dekompresyonu takiben fluzyon yapilmasini
énermektedir @. Ozellikle bel agrisi olan
vakalarda spondilolistezis varhgi artrodez
ihtiyacini  ortaya cikarmaktadir. Artrodezi
savunanlar kistin sadece bir sonu¢ oldugunu,
altta yatan gergek sorunun faset artrozu ve
instabilite oldugunu, dolayisiyla tek basina kistin
cikarilmasinin  gercek  nedeni  tedavi
etmeyecegini  dusunmektedir ©9.  Ancak
literatirde laminektomiyi takiben rekilrrens
oraninin dugtk (ortalama % 3) olusu bu gérisu
desteklememektedir “®. Artrodez gerekliligine
inananlarin diger savi; lomber faset kisti olan
hastalarin hareketli segmentleri oldugu ve tek
basina dekompresyon yaparak kisti ¢ikarmanin

instabiliteyi daha da arttiracagidir . instabilite
nedeniyle tekrar opere edilen hasta sayisinin
oldukga az olugu, bu savi desteklememektedir
(Lyons ve arkadaglarinin 194 hastadan olusan
serisinde % 2) ™. Vakamizda bel agrisi kronik
degil akut baslangicliydi. Cerrahi yéntem olarak
dekompresyonu sectik. Hastanin 6zge¢cmiginde
diabetes mellitusu olmasi, enfeksiyona egilim
agisindan risk yaratirken antidiabetik ilaglar ile
dizenlenmis kan sekeri varligi hasta agisindan
olumlu idi. Erken postoperatif ddnemde agrisi
gecen hastanin Uc¢lncli ay kontrolinde
herhangi bir sikayeti olmadigr goruldi.

Lomber synovial kistler radikuler bel agrili
olgularda radyolojik olarak hastanin klinigini
aciklayacak lomber disk hernisi yoklugunda
mutlaka dusunldimesi gereken tanilardan
biridir., Lomber synovial kisti bulunan
hastalarda kistin cerrahi olarak ¢ikariimasi
guvenli ve etkili bir tedavi yontemidir.
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DERLEME / REVIEW ARTICLE

OMURGA DEFORMITELERINDE DUZELTICI OSTEOTOMILER

CORRECTIVE OSTEOTOMIES IN SPINE DEFORMITIES

R. Ozgiir OZER *, Murat DEMIREL *, Oguz KARAEMINOGULLARI **

OZET:

Omurganin ileri derecedeki deformiteleri
cerrahi agidan tedavisi zor olan problemlerdir. Bu
tir deformiteler sebep olduklar durug ve ylirtiyls
bozukluklariyla fonksiyonel ve ayni zamanda
psikolojik problemler yaratirlar.

Omurga cerrahisinde uygulanan ddzeltici
osteotomiler teknik olarak uygulamasi zor
yéntemler olup Ozellikle ileri derecedeki
deformitelerin tedavisinde artan bagari oranlari ile
kullaniimaktadiriar.

Smith-Petersen osteotomisi (SPO), pedikil
subtraksiyon osteotomisi (PSO) ve vertebral kolon
rezeksiyonu (VKR) en bilinen osteotomi
yéntemleri  olup  yillar icinde  degisik
modifikasyonlari gelistirilmistir. Her 3 osteotomi

tipinin de uygulamasinda degisik 6zellikler vardir.
Smith-Petersen osteotomisi uygulandigi seviyede
yaklasik 10 0 diizelme saglarken, PSO ile 300 —
400 dlzelme elde edilir. Vertebral kolon
rezeksiyonu ise diger  osteotomilerin
uygulanamayacagi derecedeki ileri deformitelerde
kullanilir.

Osteotomilerde  rezeksiyon miktari  ve
osteotominin teknik ayrintisi arttikca; kan kaybi,
norolojik araz ve diger komplikasyon riskleri de
artar. Norolojik problemler en sik karsilasilan
komplikasyonlardir.

Anahtar kelimeler: Omurga deformiteleri,
Smith-Petersen osteotomisi, pedikiil subtraksiyon
osteotomisi, vertebral kolon rezeksiyonu
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SUMMARY:

Severe deformities of spine are problematic
because of the difficulty of surgical treatment.
These deformities can cause functional disability
as a result of impairment of postur and normal
gait. Also, they can be related with psychological
problems.

Corrective osteotomies, used in the spine
surgery are technically demanding. But the
success rate of them in severe deformities
increases gradually.

Smith-Petersen osteotomy, pedicle
subtraction osteotomy and vertebral column
resection are commonly used corrective
osteotomies in spine surgery with different
modifications developed after first descriptions.
Each osteotomy technique has different surgical
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properties. The Smith-Petersen osteotomy can
achieve approximately 100 of correction at each
level it is performed. The correction degree of
PSO is 300 — 400. Vertebral column resection is
indicated when the deformity is severe enough
that can not be corrected with other other
osteotomy types.

Blood loss, neurologic problems, and the
other complications are increased as the
resection amount and technical complexity of
osteotomy increaeas. The most frequent
complication of these procedures is neurologic
deficits.

Key words: Spine deformities, Smith-
Petersen osteotomy, Pedicle subtraction
osteotomy, vertebral column resection

Level of evidence: Level V




Turk Omurga Cerrahisi Dergisi

GiRIS:

Normal bir postir ve etkin bir hareket icin
viucut dengesi cok o©nemlidir. Bunun icin
koronal, transvers ve sagital planlarda bas
sakrumun Uzerinde santralize olmalidir. Klinik
ve radyolojik degerlendirmede C7’den indirilen
sakl cizgisi; koronal planda sakrumun uzerine
dismeli, sagital planda ise sakrum Uzerine
yada sakrumun en fazla 2 cm anterioruna
dusmelidir®. Radyolojik olarak ise ortalama 30
derece (20-50 derece) torasik kifoz ve ortalama
60 derece (20-65 derece) lomber lordoz normal
sagital dlcimlerdir -2 &4,

Omurgada  dengesizlige yol acan
problemler;  konjenital veya idiopatik
deformiteler, dejeneratif degisiklikler, travmatik
deformiteler, spondiloartropatiler sonucunda ya
da daha 6nce gecirilmis omurga cerrahilerine
bagl olarak iyatrojenik bir sekilde ortaya
cikmaktadir.

Omurga cerrahisinde yeni fiksasyon
tekniklerinin ve enstrumanlarinin ortaya
cilkmasi ve gelisimi deformite cerrahisinde
ilerlemeler saglanmistir. Enstrumantasyonla
yapilan dizeltme ve flzyon, deformitenin ileri
derecede olmadigi ve ya esnek oldugu
hastalarda yeterli dizeltme saglarken; ileri
derecedeki sagital ve / veya koronal plan
dengesizliklerin duzeltimesinde tek basina
yeterli olmamaktadir. Ozellikle rijit erigkin
skolyoz, ileri derecede sagital plan
dengesizlikler ve ankilozan spondilit ve
psoriatik artrit gibi spondiloartropatilerin
tedavisinde duzeltici osteotomiler, tedavi
secenegi olarak karsimiza ¢gikmaktadir.

Bu amacla ginimuze kadar tek ya da iki
evreli anterior, posterior ve kombine anterior-
posterior girisimler uygulanmis ve degisik
osteotomi teknikleri kullaniimigtir. Ancak son
yillarda sadece posterior girisimle uygulanan
dizeltici osteotomiler 6n plana ¢cikmistir.

SAGITAL ve KORONAL DENGESIZLIKLER:

Sagital planda dengede olan bir omurgada
ayakta cekilen yan grafide C7 korpusunun
ortasindan indirilen sakul c¢izgisi sakrum
Uzerine yada sakrumun en fazla 2 cm
anterioruna diuser (Sekil — 1). Bridwell sagital
plandaki omurga dengesizliklerini 2 grupta
siniflandirmistir ®. Tip 1 sagital dengesizlikte
daha Ust veya alt seviyedeki hiperlordoz ile
kompanse edilen kisa bir hiperkifotik segment
olmakla birlikte, omurga yine de dengededir.
Tip 2 sagital dengesizlikie ise omurgadaki
deformite kompanse edilemez. Hasta uygun
bir denge saglayabilmek icin kalgalarini ve
dizlerini fleksiyonda tutma egilimindedir.
Radyolojik  degerlendirmesinde  C7’den
indirilen sakul ¢izgisi sakrumun anteriorunu 2
cm’den daha fazla gecer ya da L5-S1 disk

Seki-1. Normal sagital balans
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araliginin posteriorunun 6 cm’den daha fazla
ondandedir.

Posttravmatik kifoz, bazi konjenital kifozlar
ve Scheuermann kifozlarinin pek ¢ogu Tip 1
dengesizlige 06rnek olarak gdsterilebilir.
Ankilozan spondilitli hastalar ise tip 2
dengesizlige érnektir.

Bazi durumlarda sagital dengesizliklere
koronal dengesizlikler de eslik edebilir.
Koronal dengesizligin 2 tip vardir. Tip 1
koronal deformitede omurganin bir tarafinin
kisaltiimasi ile denge saglanabilirken, Tip 2
deformitede bu tdr bir kisaltma denge
saglanmasina yetmemektedir.

Bir hastada belirgin ve ileri derecede bir
omurga deformitesi saptandiginda klinik ve

radyolojik  olarak omurganin  esnekligi
degerlendiriimelidir. Sagital dengesizligi olan bir
hasta  yatarak muayene edildiginde

dengesizligin duzeldigi gorulebilir. Radyolojik
degerlendirmede de ayakta ve yatarak cekilen
grafiler karsilagtinimalidir. Bu degerlendirmeler
sonrasinda omurga deformiteleri 3 gruba
ayrilabilir ©:

1. Tamamen esnek: Ayakta dururken
belirgin olan deformite yatar pozisyonda duzelir.

2. Kismen esnek: Tamamen dizelmeyen
deformite.

3. Rijit: Yatar pozisyonda hicbir sekilde
dizelmeyen deformite.

DUZELTICi OSTEOTOMILER:

Osteotominin amaci omurganin dengesini
saglayarak hastalara duzgun bir durus ve
ylrlyls pozisyonu saglatmak ve kozmetik
gorinumuna dizeltmektir. Operasyon
Oncesinde hastalarin beklentileri dgrenilmeli,
yapilacak cerrahi ile neler saglanabilecegi,
cerrahi ile saglanacak duizelmelerle birlikte
gelisebilecek muhtemel  komplikasyonlar

konusunda bilgilendirme yapiimalidir. Ameliyat
Oncesinde hastalarin noérolojik muayenesi
dikkatli bir sekilde yapilmalidir. Norolojik
problemi olan hastalarda ameliyat sonrasinda
noérolojik sikayetler daha da ilerleyebilmektedir
@) Noérolojik degerlendirmede ameliyat déncesi
duyusal ve motor uyariimig potansiyeller,
elektromyelografik calismalar ve ameliyat
sirasinda kullanilabilecek néromonitorizasyon
ve uyandirma testleri yer almaktadir.

Osteotomi uygulanacak hastalarin mevcut
ileri derecedeki deformiteleriyle iligkili olarak
boyun hareketlerinin kisith olmasi endotrakeal
entlibasyonu zorlastirabileceginden
bronkoskopik  ve hatta  trakeostomik
entubasyona hazirlikli olunmalidir.

Ameliyatin  yapilacagi cerrahi masa,
deformitenin duzeltiimesi sirasinda vicudun
degisik  kisimlarinin  fleksiyonuna  ve
ekstansiyonuna izin verecek &zelliklerde
olmalidir. Ayni zamanda yapilan cerrahi islemin
slresinin uzun olmasi, kan kaybinin fazla
olmasi gibi anesteziyoloji ekibini de ilgilendiren
cerrahi Ozellikler agisindan tedbirli olunmalidir.

Omurgada  dengesizlige yol acgan
deformitelerin dizeltici osteotomi ile cerrahi
tedavisinde omurganin belirli bir segmentinin
pozisyonu 1 yada daha fazla osteotomi ile
degistiriimektedir. Bu amacla degisik ostetomi
tipleri kullaniimaktadir. Bu derlemede en sik
kullanilan osteotomiler ve bu osteotomilerin
uygulanmasindaki degisik modifikasyonlar
hakkinda bilgi verilmesi amagclanmistir.

SMITH-PETERSEN OSTEOTOMISI (SPO):

Posterior elemanlarin kama rezeksiyonu
olarak da bilinen SPO, ilk kez 1945 yilinda
tanimlanmig ve ankilozan spondilit sonucu
ortaya c¢ikan kifotik deformitenin tedavisinde
kullaniimisgtir “9. 1946 yihinda LaChapelle,
SPO’ni  anterior’dan  osseoz  yapilarin
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rezeksiyonu ile kombine etmistir ®. Sonraki
yillarda 1’den fazla SPO ile ankilozan spondilit
deformitesi ve iyatrojenik fikse sagital
dengesizlik tedavileri yapilmigtir ("7-20. 2849,

Cerrahi Teknik (Sekil —2)

Ameliyat ©ncesi gerekli planlamalar
yapildiktan sonra hasta 6ncelikle kalcalar
fleksiyonda olacak sekilde yatiriimalidir. Cerrahi
islem sirasinda osteotomi hattinin
kapatilabilmesi icin kalgalarin ekstansiyona
alinmasi gerekmektedir. Osteotomi yapilacak
seviyedeki lamina, ligamentum flavum, alt
seviyedeki vertebranin superior faseti ve Ust
seviyedeki vertebranin inferior faseti bilateral
uzaklastirilir. Ostetotomi genisligi genellikle 7-10
mm kadardir. Her 1 mm’lik rezeksiyon 1°
dizeltme saglar. Bagka bir ifadeyle SPO’nin
yapildigi her seviyede yaklasik 10° dlzeltme
elde edilir ™ ®, Posterior enstrumantasyonla
osteotomi hatti kapatilirken néral elemanlarin
sikistirimamasina dikkat edilmelidir.

SPO kapal tipte bir osteotomi oldugundan
disk araliginin anterior kisminda geniglemeye

yol acar. Bundan dolayr SPO bir ekstansiyon
osteotomisi olarak da tanimlanabilir. Posterior
kolonun kisalip ayni seviyede anterior kolonun
uzamasi osteotomi seviyesinde
hiperekstansiyon saglar .

SPO’nde osteotomi hattinin kapatilabilmesi
icin  disk araliginin  serbest olmasi
gerekmektedir. Daha &6nce anterior fuzyon
uygulanmig bir seviyeye, anteriorda kdprilesme
yapan kalin osteofitlerin bulundugu seviyelere
hareketli bir disk olmamasindan dolayr SPO
uygulanamaz. Anteriordaki kemik kopriunin
daha ince olmasi durumunda; kemik kdprinin
osteoklazi ile kirllabilme sansi oldugundan SPO
yapilabilir ®. Anterior osteoklazi ile birlikte
uygulandiginda tek seviyede 30° kadar dlizelme
saglandigi bildirilmigtir 52,

SPO’nin bir bagka modifikasyonunda disk
araliginin anterior yada orta 1/3’lik bdlgesine
greft yada implant vyerlestirildikten sonra
osteotomi hattinin kapatilmasi ile daha fazla
dizeltme elde edilebilir @, Ayrica birden fazla
SPO uygulanmasi sirasinda kemik

Sekil-2. Smith-Petersen osteotomisi
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rezeksiyonunun asimetrik yapiimasi eglik eden
koronal plan deformitesinin dizeltimesine de
yardimci olabilir ©.

PEDIKUL SUBTRAKSIYON OSTEOTOMISI
(PSO):

Posterior 3-kolon kama rezeksiyonu olarak
da bilinen teknik ilk kez 1985 yilinda Thomasen
tarafindan ankilozan spondilitli hastalarda fikse
sagital plan deformitesi tedavisinde kullanilarak
literatlre girmigtir “®. Sonraki yillarda iyatrojenik
fikse sagital deformitelerin  tedavisinde
kullanilmigtir @ ®. Heinig tarafindan tanimlanan
“‘egg shell” dekansellasyon iglemi posterior
kisaltma osteotomisi olarak PSO ile birlikte
kullaniimaktadir @39,

Bu osteotomi tekniginde pedikulller
yardimiyla vertebra korpusunun anterior
korteksine ulasilir. Osteotomi hatti
kapatildiginda anterior yukseklik degismeden
kalir. Ayrica osteotomi tamamlandiginda
vertebranin her 3 kolonu boyunca kemik temasi
saglanir®,

Cerrahi Teknik (Sekil — 3)

Osteotomiye baglamadan &nce osteotomi
uygulanacak seviyenin Ust ve alt seviyelerine
pedikll vidalari yerlestirilir. Spindz cikinti ve
laminanin uzaklastiriimasindan sonra pedikller
ortaya konur. Dura ve sinir kdkleri korunarak
pedikiller icinden vertebra korpusuna ulagilir.
Pedikuller ve korpus i¢indeki kansell6z kemikler
cikartihir.  Takiben pedikuller vertebranin
posterior duvarina kadar rezeke edildikten
sonra posterior duvar inceltilip kontrolli bir kirik
olusturularak korpus icine girili. Daha sonra
lateral duvarlar simetrik bir gekilde anterior
duvara kadar rezeke edilir. Korpusun anterior
duvarinin kiriimasi instabiliteye yol agacaktir. Bu
asamadan sonra ameliyat masasina gerekli
egimin verilerek gdgus kafesi ve bacaklarin
hiperekstansiyona getirilmesi ve kompresyon
uygulamasi ile osteotomi hatti kapatilir. Bu
sirada Ust seviyedeki yapilar alt seviyelerdeki
yapllar Uzerinden posteriora dogru sublukse
olabilir.

Osteotomi hatti kapatildiginda dura ve sinir
kdklerinin  sikisip  sikismadigi  mutlaka

Sekil-3. Pedikil subtraksiyon osteotomisi
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goralmelidir. Bu amagla Ust ve alt seviyelerdeki
laminalarin orta hat boyunca bir miktar rezeke
edilmesi ile noral yapilarin konroli saglanir .

PSO’ni L2 veya L3 dlzeyinde uygulamak
daha guvenlidir. Cunki bu seviyeler konus
medullaris’in daha alt seviyeleridir ¢". Torakal
bélgelerdeki uygulamalarda dura cok fazla
gerdiriimemelidir ve vertebranin lateralini
yeterince alabilmek icin kaburgalarin bir miktar
rezeke edilmesi gerekmektedir ©.

Ortalama olarak PSO uygulandigi her
seviyede yaklasik 30° - 40° dizelme elde
edilebilmektedir ™. Bir baska calismaya goére
tek bir PSO ile torakal bolgede 25°, lomber
bolgede 35° diizeltme saglanabilir ©.

VERTEBRAL KOLON REZEKSIYONU
(VKR):

SPO ve PSO uygulanamayacak derecedeki
deformitelerin, omurga timoérlerinin,
spondilopitozun tedavisinde uygulanabilecek bir
osteotomidir © 9. ik olarak 1922 yilinda
MacLennan ileri derecede  skolyozun

tedavisinde sadece posterior
vertebral  kolon rezeksiyonunu  (VKR)
tanimlamis @, sonraki vyillarda bu teknik
kombine anterior—posterior girisimler ©, sadece
posterior girisim “>“? modifikasyonlari ile timaor
©242 - spondilopitoz "® vakalarinda kullanilmisgtir.
1983 yilinda Lugue kombine anterior — posterior
yaklasimla 90 dereceden buylk egrilikleri tedavi
etmis ¥, 1987°de Bradford tarafindan bu teknik
modifiye edilip daha ileri derecedeki multiplanar
deformiteler tedavi edilmistir ®. Total vertebral
kama rezeksiyonu (TVKR) ise VKR’nun degisik
bir uyarlamasi olup Domanic¢ osteotomisi olarak
da bilinmektedir .

Vertebral kolon rezeksiyonunda bir yada
daha fazla vertebrada posterior elemanlarin,
pedikillerin, vertebra korpusunun ve alt ve Ust
seviyedeki disklerin rezeksiyonu yapilr.

Cerrahi Teknik (Sekil - 4)

Sadece posterior yaklagsimla yapilan
VKR’nda pedikdl vidalarinin yerlestiriimesi
sonrasinda posterior elemanlar uzaklastirilr.
Transvers c¢ikintilara kadar yapilan genis lateral
disseksiyon ve torasik bodlgede uygulanacak

yaklasimla

Sekil-4. Vertebral kolon rezeksiyonu
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kostotransversektomiler korpus rezeksiyonunu
kolaylastirir. Bir tarafa stabilize edici rod
yerlestirildikten sonra diger tarafta calisilir.
Korpus lateralinden anterior duvara dogru dikatli
bir subperiosteal disseksiyonla ilerlenir.
Sonrasinda pedikil ve lateral duvar
uzaklastirilir, korpus ve komsu diskler cikartilir.
Deformiteye uygun  sekillendiriimis  rod
yerlestirildikten sonra stabilize edici ilk rod
cikartiir ve kalan disk ve kemik parcalari
tamamen temizlenir. Osteotominin
tamamlanmasindan sonra deformite kademeli
olarak yapilan kompresyonlarla duzeltilir, ilk
yerlestirilen gecici rodlar énceden hazirlanan
kalici konturu verilmis rodlarla sirayla degistirilir.
Rezeksiyon sonrasinda kemikler arasinda
temas kalmadigindan deformitenin dizeltiimesi
sonrasinda rekonstrikstyon da gerekmektedir.
Rezeksiyon ve dlzeltme sonrasi arada kalan
bosluk 5 mm’den az ise otojen kansell6z greft
kullanimi yeterli olmaktadir “> *). Boslugun 5
mm’den fazla olmasi durumunda metal kafes,
yapisal otogreft yada allogreft kullanimi gerekir.

Kombine anterior ve posterior yaklagimla
yapilan VKR’nda anterior yaklagimla planlanan
rezeksiyon seviyesindeki diskler cikartilir.
Duranin arkasina kadar vertebra korpusu
cikartilr, sonrasinda da pedikuller uzaklagtirihr.
Rezeke edilen seviye kansell6z kemikle gevsek
bir sekilde doldurulur. Posteriordan ise éncelikle
gecici rod ile rezeksiyon sahasi stabil hale
getirilir. Posterior elemanlar uzaklagtirilir, komsu
laminalara osteotominin kapatiimasi sirasinda
meydana gelebilecek sikigsmalar engellemek
icin laminektomi yapilmasi gerekebilir. Daha
sonra artrodez planlanan tum seviyelere uygun
uzunlukta rodlar hazirlanir. Rodun bir tanesi
apeksin proksimaline, digeri de kargl tarafta
apeksin distaline gegici olarak sabitlendikien
sonra rodlara derotasyonlar yaptirilip deformite
dazeltilir ve 6nceden hazirlanan kalici rodlar
sirayla ayri ayri fikse edilir.

POSTERIOR TOTAL VERTEBRAL KAMA
REZEKSIYONU (TVKR):

Sadece posterior yaklagsimla uygulanan ve
Ozellikle keskin acih kifotik deformitelerde
kullanilmakta olan TVKR; VKR’nun bir
modifikasyonu olup “Domani¢ Osteotomisi”
olarak da bilinmektedir 4%,

Cerrahi Teknik (Sekil — 5)

Laminektomi ve faset eksizyonu sonrasinda
vertebra korpusunun lateraline anterioruna
ulagilir. Osteotomi kifotik deformitenin apeksine
uygulanir. Osteotominin mentesesi anterior
vertebra duvari yada anterior longitidinal
bagdir. Osteotominin Ust ve alt sinirlari ise Ust
ve alt vertebralarin transvers cikintilarinin alt
tarafidir. Osteotomi ve kama rezeksiyon
tamamlandiginda Ust ve alt vertebralarin kalan
parcalar yeni bir foramen olusturur. Osteotomi
tamamlanmadan &énceden hazirlanan, egim
verilmis rod bir tarafa gevsek bir sekilde
tutturulur. Gerekli rezeksiyonlarin sonrasinda
ikinci rod da tutturulup her 2 taraf esit sekilde
komprese edilip duzeltme ve stabilizasyon elde
edilir. Dura sikismasini veya katlanmasini
engellemek igin osteotominin Gst ve alt
seviyelerine de parsiyel laminektomi uygulanir.

UYGUN OSTEOTOMi VE OSTEOTOMI
SEVIYESININ SECIMi:

Cerrahi tedavinin basarisinda uygun
osteotominin dogru teknikle ve seviyede
uygulanmasi gerekmektedir. Ameliyat oncesi
yapilan radyolojik degerlendirmeler ile
deformiteyi dizeltecek dereceler hesaplanir ©".

Deformitenin dizeltimesinde 30 dereceden
daha az bir duzeltmeye ihtiya¢ olundugunda
SPO yeterli olacaktir. Genel bilgi olarak uzun,
yuvarlak ve hafif kifozu olan hastalar birden
fazla SPO icin uygun adaydir 3. Apeksi torakal
bélgede olan deformitelerde SPO daha
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Sekil-5. Posterior total vertebral kama rezeksiyonu (Domani¢ osteotomisi)

uygundur. Ancak coklu SPO uygulamasi
torakal ve lomber boélgede de yapilabilir ©.
Deformite cerrahisi sonrasi lomber lordozun
azalmasi sonucunda Klinik olarak
belirginlesen fikse sagital plan deformitesinde,
faset osteoartriti ve vertebral Ust ve alt son
plak osteofitlerinin yol actigi dejeneratif sagital
plan dengesizliklerinin tedavisinde ¢oklu SPO
iyi bir tedavi secenegidir ©®.

Deformitenin dizeltimesinde 30 dereceden
fazla duzeltme ihtiyaci bulundugunda PSO
daha uygun olacaktir. Ozellikle apeksi lomber
bélgede olan deformitlerde PSO daha yararlidir.
Sagital dengesizligi 10 -12 cm’den daha fazla
olan keskin ve acili kifozlarda PSO tercih
edilmelidir ® ® 2 59 Ayrica anterior fluzyon
nedeniyle SPO vyapilamayan hastalara da
uygulanabilir.

Sagital deformiteye eslik eden koronal
deformite varliginda asimetrik PSO yada VKR
tercih edilmelidir. Bu tir kombine deformitelerin
dizeltiimesinde SPO yada simetrik PSO
uygulanmasi  halinde sagital deformite

deformite
daha da

koronal
belki de

duzeltilebilse de,
diuzeltilemeyecek
ilerleyebilecektir ©.

Daha énceden de bahsedildigi gibi VKR; SPO
veya PSO’nun dlzeltemeyecedi derecedeki
deformitelerin, omurga tamorlerinin,
spondilopitozun, hemivertebra eksizyonunun
tedavisinde tercih edilebilecektir.

Osteotomi seviyesi belirlenirken
enstrumantasyon yapilacak seviyelerin
belilenmesi de énemlidir. Yeterli seviyeye yeterli
sayida enstruman uygulanmamasi implantlar
Uzerinde istenmeyen yuklenmelere sebep olur ve
bu durumda kaynama saglanamadigi gibi
implant yetmezlikleri de geligebilir (15 3 34364043,

iki yada 3 seviyeli yapilan kisa seviyeli
enstrumantasyonlar implantin Gzerinde veya
altinda kifoza yol acabilir. Ayrica
enstrumantasyon sirasinda L4-L5 ve L5-S1
disklerine hareket etme olanagi saglanacak
seviyede implantasyon sonlandiriimahdir. L5
seviyesinde sonlanan enstrumantasyon L5-S1
diskindeki dejenerasyonu hizlandirir 12540,
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KLiNiK SONUCLAR VE
KOMPLIKASYONLAR:

SPO teknik olarak daha kolay, cerrahi siresi
daha kisa, kan kaybi daha az ve nérolojik riski
daha az olan bir osteotomi tipidir . Law
tarafindan yayinlanan SPO uygulanmis 120
hastallk seride % 9 oraninda mortalite
tanimlanirken, 25-45 derece arasi duzeltme
elde edilmistir ®. Hehne 1990’da coklu SPO ile
tedavi ettigi 177 hastalik serisinde kalici veya
gecici norolojik defisitler, implant yetmezligi,
derin yara enfeksiyonu ve &lim gibi
komplikasyonlar ile birlikte osteotomi basina da
yaklasik 10 derece duzeltme bildirmistir ®. Cho
tarafindan yapilan calismada 3 yada daha fazla
seviyeli SPO veya tek seviyeli PSO ile tedavi
edilen hastalarda elde edilen dizeltme
miktarinin yaklasik olarak ayni oldugunu
gOstermigtir  “®.  Ancak mevcut sagital
deformiteye eslik eden koronal deformite
varliginda; koronal deformiteyi daha da
ilerletebilecegi icin SPO tercih edilimemelidir.
intraspinal hematom, intestinal tikaniklik ve
superior mezenter arter sendromu, aort ripturd
gibi SPO’ne bagh goérilen nadir komplikasyonlar
da vardir (1233,

PSO ise dlizeltme miktarinin fazla olmasi, 3
kolonda da kemik temasi sagladigindan
kaynama oraninin yiksek olmasi ve sadece
posterior yolla yapilabilmesi gibi avantajlari
olmakla birlikte, SPO’ne oranla daha fazla kan
kaybi yaratmasi ve nérolojik araz riskinin daha
fazla olmasi gibi dezavantajlara da sahiptir © .
Berven tarafindan yapilan calismada fikse
sagital plan deformitesi PSO ile tedavi edilen 13
hastada lomber lordozda 30 derece civarinda
artis tespit ederken, dura yirtigi, gegici parezi ve
komsu segment kifozu gibi komplikasyonlar
bildirmistir ©. Degisik ¢alismalarda PSO ile 30-
40 derece araliginda degisen diizelme oranlari
vardir @ &29,

Kemik rezeksiyonu sirasinda kauda ve sinir
koklerinin yeterince korunamamasi sonrasinda
dura yirtigi ve sinir kdki hasari gibi noérolojik
hasarlar ortaya c¢ikabilmektedir.  Parsiyel
laminektomiler ile duranin serbestlegtiriimesi
osteotomi hattinin kapatilmasi 6ncesinde bir
tedbir olarak dusutnilse de, ameliyat sonrasi
olusan hematomlar da nérolojik problemlere yol
acabilir. PSO sonrasi % 4 -15,2 oraninda gegici
norolojik hasar oranlari tanimlanmigtir © 9.
Buchowski tarafindan PSO uygulanmig 108
hastanin nérolojik incelemesinde motor kaybin
2 veya daha fazla derecede olmasi ve mesane
ile barsak kontrollinin kaybolmasi nérolojik
defisit olarak tanimlanmig, nérolojik defisit orani
% 11,1 ve kalici nérolojik defisit orani da % 2,8
olarak bildirilmistir ™. Defisitler subluksasyona
ve duranin katlanti yapmasina baglanmistir.

ileri derecedeki omurga deformitelerinin
tedavisinde VKR’nun uygulandigi erigkin
skolyoz hastalarinda deformite 111 dereceden
50 dereceye, enfeksiyona bagli kifozlarda 68
dereceden 12 dereceye dusmustir “7.
Ortalama 2'den fazla VKR ile 25 hastada
koronal deformitede ortalama % 60, kifozda ise
40 derece duzelme elde edilmigtir “®. Bagka bir
calismada rijit koronal dekompansasyonu olan
hastalarda kombine anterior-posterior
yaklasimla ortalama 103 derece skolyozu
bulunan hastalarda % 52 oraninda dizelme
bildiriimistir ©. Sadece posterior yaklagimla
yapilan bir calismada ameliyat 6ncesi ortalama
109 derece olan egrilik ortalama 46 dereceye
kadar duzeltilip yaklagsik % 59 oraninda
dizeltme saglanmistir “©. Bu calismada 1 tanesi
kalici komplet paralizi olmak Uzere % 25
oraninda komplikasyonla karsilagiimistir. Diger
komplikasyonlar hematom geligsimi,
hemopno&motoraks ve bileskesel kifozdur.
Sadece posterior yolla yapilan daha genis bir
seride ortalama 92 derece olan ameliyat 6ncesi
egrilikler otalama % 61 oraninda duzeltilmigtir©".
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Bir VKR modifikasyonu olan TVKR’nda ise 26
derece ile 49 derece arasi dizelmeler elde
edildigi bildiriimigtir *“*. Bu teknikle ilgili olarak
da kalici parapleji ve gegcici sinir koku hasari gibi
komplikasyonlar da tanimlanmigtir.

Bir bagka calismada sadece posteriordan
VKR uygulanan 25 hastanin 5’inde (% 20)
pseudoartroz, gecici norolojik defisit ve
kompresyon kirigi gibi komplikasyonlarla
karsilagiimigtir 9. Bunlarin diginda baska
serilerde VKR’na bagl komplet kord hasari,
fiksasyon kaybi, enfeksiyon gibi
komplikasyonlar da bildirilmigtir “".

Pseudoartroz omurganin fuzyon
ameliyatlarinda her zaman bir risktir.
Dekansellasyon osteotomileri ile bu oran
azalmisgtir. Pseudoartroz yada gecikmis
kaynama deformitenin rekirrensi ve implant
yetmezIigi ile sonuglanip yeni operasyonlarin
yapilmasini gerektirebilir.

SONUGC:

Sadece ortopedik tedavi yontemlerinin degil,
ayni zamanda anestezi tekniklerinin ve ameliyat
sirasinda kullanilabilecek norolojik
degerlendirme yéntemlerinin gelisimi daha énce
yaplimasl zor yada imkansiz olan bir takim
cerrahi girisimlerin yapilabilmesine imkan
vermigtir.

Ortopedik acidan cerrahi planlamada
deformitenin tipinin belirlenmesi ve buna goére
uygun osteotomi tipinin secilmesi 6nem
tasimaktadir.

Teknik olarak uygulamasi zor olan, degisik
komplikasyonlari sebebi ile risk tasiyan bu
cerrahi ydéntemler; omurganin anatomisine,
dizilimine ve stabilitisine hakim, deneyimli
omurga cerrahlari tarafindan yapildiginda
yuksek basari oranlarina ve hasta memnuniyet
derecelerine sahiptir. Tanimlanan cerrahi
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teknikler ile ilgili olarak rezeksiyon miktari ve
osteotominin teknik ayrintisi arttikga; kan kaybi,
norolojik araz ve komplikasyon risklerinin de
arttigi cikarimi yapilabilir © .
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OMURGA CERRAHISINiN ONCULERIi / FRONTIERS OF SPINAL SURGERY

PROF. DR. UNSAL DOMANIC

PROF. UNSAL DOMANIC, M.D.

Fatih DiKiCi*

OZET:

Tirk Omurga Dernegi'nin kurucularindan
olan Prof. Dr. Unsal Domanig, kendi adiyla
anilan omurganin total kama rezeksiyon
osteotomisini diinyada ilk uygulayan cerrahtir.
Kendisi tlkemizde Hukuk ve Tip Fakdltesi’ni
ayni anda okuyan ve bitiren tek ortopedi
uzmanidir. Hayati boyunca, etrafindakilere
adaletli olma ve objektif Olglitlerle
degerlendirme yapma konularinda her zaman
Ornek olmustur. Omurga cerrahisinde Kisisel
becerileri herkes tarafindan c¢ok iyi bilinen
Prof. Dr. Unsal Domani¢, ulusal ve
uluslararasi yayinlariyla kendisine hakli bir yer
edinmigtir. Ttrk Omurga Cerrahisi, kendisinin
yogun c¢abalari  sayesinde emekleme
déneminden ¢ikmig, ardindan yetistirdigi
kisiler sayesinde ise uluslararas! alanda sézii
gecen bir konuma gelmistir. Ginidmdizde
omurga cerrahisiyle ugrasan her cerrahin,
meslek hayati boyunca sahip olmak isteyecegi
paye ve saygin bir konumdadir.

Anahtar Kelimeler: Unsal Domanic,
omurga cerrahisi, total kama rezeksiyon
osteotomisi

Kanit diizeyi: Biyografi, Dizey V

SUMMARY:

Prof. Unsal Domani¢, MD, is one of the
founders of the Turkish Spinal Surgery Society
and is the first surgeon in the world to perform
vertebral total wedge resection osteotomy,
which is known by his name. He is the only
orthopedic surgeon in Turkey who studied and
graduated from faculties of Law and Medicine
simultaneously. During his career, he has
always set an example of being just and
objective towards others. Well known for his
personal skills in spinal surgery, Prof. Unsal
Domanig¢ also has acquired a rightful place in
the spinal surgery society due to his national
and international publications. Spinal surgery
in Turkey has developed out of its cradle days,
thanks to intense efforts of Dr. Domanig¢, and
his students helped Turkish spinal surgery to
achieve an internationally esteemed status.
He is now in a dignified position that every
spinal surgeon would want to reach during
their carriers.

Key words: Unsal Domanic, spinal
surgery, total wedge resection osteotomy

Level of evidence: Biography, Level V
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GiRis:

Prof Dr Unsal Domanic, Tirkiye’de omurga
cerrahisinin gelismesine emek vermis,
yetismelerinde pek cok kisiye 6nculik etmis,
bu konuyla ilgilenen herkesin ‘Hoca’

dendiginde aklina ilk gelen isimlerden biridir.
Kendisi hem Tip Fakiltesi, hem de Hukuk
Fakultesi’ni ayni anda bitirerek, her iki meslegi
de yapmaya hak kazanan ¢ok ender sayidaki
insandan biridir. (Sekil-1)

YASAM OYKUSU:

Prof Dr Unsal Domani¢, 1950'de Kayseri
Pinarbasi’nda kucgik bir dag kdéyunde bes
cocuklu bir ailenin UOyesi olarak dinyaya
gelmigtir. Okulu bulunmayan kdyde okuma
yazmayi, ayni zamanda ilk 6gretmenim dedigi
annesinden 6grenmistir. Cobanlik yaptigi bir
sirada kdylne gelen yabanci bir arabanin
sofériyle yaptigi sohbet, bu yabancinin onun
zekasini kesfetmesine neden olur. Kendisini
kisa bir stre sonra okula yazdirmak Uzere en
yakin kasabaya gotirurler. Burada egitimine
ilkokul 3. siniftan baglatirlar. Ortaokulu
Pinarbasi’nda  bitirdikten  sonra  sehir
merkezinde Kayseri Lisesi’ne yazilir.

Kayseri Lisesi’ni 1967°de birincilikle bitirir.
O zamanlar, bu derece basarili cocuklarin

dogal olarak Tip Fakiltesi’ni tercih etmeleri
beklenmektedir. Oysa onun aklinda hep
Hukuk Fakultesi’ne gitmek fikri vardir. Bu fikri
beslemesinde amcasi Prof Dr Hayri
Domanig’ten etkilenmis oldugu sdéylenebilir.
icindeki adaletli olma ve merhamet duygusu
ileride sececegdi doktorluk mesleginde de hep
yaninda olacaktir. Liseyi bitirdikten sonra biraz
da gevrenin manevi baskisiyla istanbul Tip
Fakultesi’ne basglar. Zaman gegse de icindeki
hukuk agki hic bitmez. Tibbiye 3. sinifa devam
ederken Universite sinavina tekrar girer ve
Hukuk Fakdultesi'ne birinci sirada kayit
yaptirmaya hak kazanir.

Tip Fakdltesi’'ni bitirip ayni fakudltenin
ortopedi  kliniginde c¢alismaya baslar.
Asistanliginin  birinci  yilindayken Hukuk

Fakultesi'nden mezun olarak avukathk stajina
baglar ve ayni yil avukatlik stajini tamamlar.
Ortopedi klinigindeki uzmanlik suresinin
sonunda ayni zamanda kursu bagkani da olan
hocasi Prof Dr Fethiye Ayral, ona uzman
olabilmesi icin iki segenek sunar. Bu iki
secenekten birini secmedikce uzmanhk
sinavinma girmesine izin vermeyecegini
belirtir. Fethiye hocanin en bulyuk istedi,
kendisinin  klinikte  basasistan  olarak
kalmasidir. Bunun tek alternatifi Amerika’ya
gidip egitimine orada devam etmesidir.
Fethiye hoca, bu isteklerinde kesin kararli
oldugunu, bunun aksinin hicbir gekilde
mumkun olmadigini israrla belirtmesi tGzerine,
Unsal hoca igin fazla secenek kalmaz.
Bdylelikle hocalarinin baskisiyla klinikte kalir
ve takip eden yillarda hukuk diplomasini hi¢
kullanmaz.

1974 yilinda asistanliga basladigi klinikte,
1980 yilinda bagasistan olarak kalan Unsal
Domani¢, 1985 yilinda dogentlik sinavina
girerek Universite dogenti tnvanini alir.

1987 yilinda skolyoz cerrahisi alaninda bilgi
ve tecrUbelerini arttirmak Gzere Fransa’ya
gider., O dbénemde dinyada omurga
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cerrahisinde cigir acan ilerlemeler olmaktadir.
Spinal deformitelerde G¢ boyutlu dizeltme
sistemlerini ilk gelistiren Cotrel-Dubousset ile
calisma firsati bulur. Bu sistemi (CD),
gelistiren cerrahlarindan bizzat égrenerek ilk
defa Turkiye’ye getirip uygulayanlardan biridir.
Bu tarihten sonra calismalarini omurga
cerrahisi Uzerinde yogunlastirir. Omurga
cerrahisinde anterior girisimler, ¢ boyutlu
sistemlerin yerlesmesi ve gelismesi tamamen
kisisel gayretleri sayesinde olmustur. 1993
yihinda Profesér Gnvani almaya hak kazanan
Unsal Domanig, o tarihten bu yana istanbul
Tip Fakulltesi Ortopedi ve Travmatoloji
olarak

Anabilim Dali’'nda &gretim Gyesi
calismaya devam etmektedir. (Sekil-2)

OMURGA CERRAHISINDE BiR ONCU:

Prof Dr Unsal Domanig, Turkiye’de modern
omurga cerrahisinin gelisiminde 6nculik eden
kisilerin basinda gelir. Ameliyat ettigi binlerce
omurga deformiteli hastanin yaninda birgok
omurga cerrahinin yetismesinde bizzat emegi
bulunmaktadir. Omurga cerrahisiyle ugrasan

uzmanlar, ‘Hoca’ dendigi zaman Kkimin
kastedildigini bilirler. Bunun nedeni kendisine
gOsterilen sayginin yaninda, o dénemlerde
omurga cerrahisinde kimsenin cesaret
edemedigikomplike omurga deformitelerinde
gOsterdigi basarilardir. Dunyada ilk kez
kendisinin yaptigi ve ‘Domani¢ Osteotomisi’
adiyla anilan, omurganin ‘Total Kama
Rezeksiyon Osteotomisi’ ameliyatini yizlerce
hasta Gzerinde basariyla gerceklestirmigtir.

Uluslararasi ortamlarda ulkemizi en iyi
sekilde temsil eden Prof Dr Unsal Domanic,
1990 vyilinda, omurga cerrahisinin aktif
derneklerinden, Avrupa GICD’nin kurucu
dyeligini Ustlenmigtir. Ayni yil icinde, Turk
Omurga Dernegi’'ni, kurucu baskanhginida
yapan yakin arkadag! Prof. Dr. Emin Alicr'yla
birlikte kurmuslardir. Ayni dernegin 2001-2003
yillari arasinda baskanligini yaratmustur.
Dernegin yayin organi olan Tirk Omurga
Cerrahisi Dergisi’nde (JTSS), yayin hayatina
basladigindan beri bilimsel danisma kurulu
dyeligini strdirmektedir.

Omurga cerrahisiyle ilgili bircok kursta
egitmen olarak gérev almistir. Bunlardan biri
de 2006-2009 vyillan arasinda, Stryker
firmasinin dizenlemis oldugu uluslararasi
katihmh egitim kurslaridir. Prof Dr Unsal
Domanic’in gayretleriyle istanbul Tip Fakiiltesi
Ortopedi ve Travmatoloji Anabilim Dali’'na,
omurga cerrahisi egitimi icin ‘Center of
Excellence’ adlandiriimasi yapilmistir. Bu
kurslara  Avrupa, Kuzey Afrika ve
Ortadogu’dan c¢ok sayida omurga cerrahi
katilarak egitim gérmuslerdir. (Sekil-3)

Prof. Dr. Unsal Domani¢’in 6 tanesi SCI
kapsaminda olmak Uzere ulusal ve uluslararasi
dergilerde 100’Un (izerinde Tirkge ve ingilizce
makalesi bulunmaktadir. Bircok kitapta omurga
hastaliklari  konusunda bdélim  yazarligi
mevcuttur. Uluslararas! ve ulusal kongrelerde
150’nin Uzerinde bildiri sunumu, panel ve
konferans konugmasi yapmistir.
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Prof Dr Unsal Domani¢, 2011 yilinda
istanbul’da  dizenlenmekte  olan 9.
Uluslararasi Tirk Omurga Kongresi’'nin
onursal bagkanligini yapmaktadir.

1974 basladigi tip egitiminde bugune kadar
bircok ilklere imza atan Prof Dr Unsal
Domani¢, kendisini yakindan tanimayanlar
tarafindan cabuk sinirlenen, agresif yapili biri
olarak tanimlanabilir. Onu daha yakindan
taniyanlar ise ¢ok kuvvetli bir adalet anlayisi
yaninda, ne kadar duygusal, hosgéruli ve
yufka yudrekli oldugunu iyi bilirler. Kendisi
gOsterdigi Ustin mesleki basarilari, lider olma
vasfi ve yuksek insani 6zellikleriyle ortopedi
camiasinda herkesin érnek aldigi bir kigiliktir.
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STE SORULARI / QUESTIONS OF CME

Asagdidaki coktan secmeli sorular, TOTBID TOTEK Yénetim Kurulu tarafindan dergi editérligimiize
yollanan mektup dogultusunda, bundan sonraki tiim sayilarda yer alacaktir. Bu sorularin tamami, dergide yer
alan makalelerle ilgili olup, yazarlari tarafindan hazirlanmigtir. Bu sorulara cevap verebilmeniz igin ilgili yayini
okumaniz gereklidir. Coktan segmeli sorulardan olusan bu testi cevapladiktan sonra, cevaplarinizi
editor@jtss.org veya cutku@ada.net.tr adresine yollayiniz. Dogru sayiniz gizli tutulacak, sonug sadece size
yollanacaktir. En derin saygilarimizla.

1-

Atici ve arkadaslarinin calismasinda
addlesan idiopatik skolyozu olan kac¢
hastaya selektif flizyon uygulanmigtir?

a) 20
b) 25
c) 30
d) 35
e) 40

Atici ve arkadaslarinin calismasinda
Lenke Tip | addlesan idiopatik skolyozu

olan hastalara uygulanan selektif
fuzyon sonrasi asagidaki
komplikasyonlardan hangisi

gorulmaustir?

a) Hemorajik sok

O

Pndmotoraks

o O

)

) lliak ven yaralanmasi

) Sinir kdkl yaralanmasi
)

e) Bileske kifozu

Nuraliyev ve arkadaslarinin
calismasinda lomber spinal flizyon igin
kullanilan titanyum kafeslerle ilgili
cikarimlari asagidakilerden hangisidir?

a) Titanyum kafeslerin en énemli sorunu
spinal kanala sik migrasyonudur
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b) Titanyum kafesler, cerrahi sonuclari
olumsuz yénde etkilemektedir

c) Titanyum kafesler, otogreft
kullaniimasa da flizyon saglamaktadir

d) Titanyum kafeslerde implant
yetmezligi kaginiimazdir

e) Titanyum kafesler, cerrahi teknik
acisindan guglik yaratmaktadir.

Dikici ve arkadaslarinin calismasinin
sonuglarina gére sinirli laminektomi ile
néral dekompresyon uygulamasi ile
ilgili olarak asagidakilerden hangisi
dogrudur?

a) Kiinik sonuglar genis dekompresyon
uygulanan gruba nazaran daha iyi
bulunmustur

b) Komplikasyon oranlari genis
dekompresyon uygulanan gruba nazaran
daha fazla bulunmustur

c) Ortalama flzyon seviyesi orani genis
dekompresyon uygulanan gruba nazaran
daha fazla bulunmustur

d) Noral bulgularin dizelmesi agisindan
gruplar arasinda fark bulunmamistir

e) Flzyon oranlari ayni bulunmustur
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Dikici ve arkadaslarinin calismasinin
sonuclarina gbére genis  noéral
dekompresyon uygulanan gruptaki en
onemli komplikasyon ne olmustur?

a) Menenijit

O

Spinal kord hasari

o O

)
) Spinal kdk hasari
) Dura yirtigi

)

e) Eksitus

Ofluoglu ve arkadaslarinin olgu
sunumunda yer alan lomber
epidermoid tiimdrlerin en ©6nemli
sebebi nedir ?

a) Pedikiler vida kullanimi

O

Tekrarlayan lomber ponksiyon

o O

)

) Diastometamiyeli varligi

) Ekstradural timér eksizyonu
)

e) Disk cerrahisi

Sengiil ve arkadaslarinin olgu
sunumunda, anterior olarak drene
edilen apseye vyol acan etken
asagidakilerden hangisidir?

a) Stafiolokok

O

Tuberklloz basili

o O

)
) Ekinokokus graniloza
) Listeria

)

e) Brusella

Taskapilioglu ve arkadaslarinin
sunumunda yer alan lomber spinal
stenoz olgusunun etiyolojisinde rol
oynayan faset eklem patolojisi
asagidakilerden hangisidir?

a) Osteoblastom
b) Osteokondrom

c) Dejeneratif artrite bagh osteofirtler
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d) Sinovyal kist

e) Apse formasyonu

Ozer ve arkadaslarinin vertebral
osteotomilerle ilgili derleme
calismasina gore 50 derece lzeri ciddi
kifotik deformitelerde en basaril teknik
asagidakilerden hangisidir?

a) Smith Petersen osteotomisi

O

Vertebral kolon rezeksiyonu

o O

)
) Pedikll subtraksiyon osteotomisi
) Anterior cisim osteotomisi

)

e) Vertebral total kama osteotomisi

Ciddi sagital deformitelerin
diizeltiimesinde kullanilan
osteotomilerin en 6énemli ve en sik
komplikasyonu asagidakilerden
hangisidir?

a) Iimplant yetmezligi

O

Yara enfeksiyonu

o O

)
) Karin i¢i organ yaralanmasi
) Noéral yaralanma

)

e) Vaskuler yaralanma

JTSS 20(4) SAYISI

STE SORULARI DOGRU CEVAPLARI:

1-b 6-C
2-C 7-b
3-e 8-d
4-d 9-d
5-c 10-c
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DUYURULAR / ANNOUNCEMENTS

CSRS-AP 2nd Annual Meeting of CSRS
April 28-30, 2011
Pusan, Korea

WWW.CSI'S.0org

9. Uluslararasi Tiirk Omurga Kongresi
27-30 Nisan 2011 istanbul

Kongre bilgileri:

Polat Renaissance Hotel Istanbul

www.spinecongress2011.org

18th IMAST
13-18 July 2011
Copenhagen, Denmark

WWW.Srs.org

Scoliosis Research Society 46th
Annual Meeting & Course

14 — 17 September 2011
Louisville, KY

WWW.SrS.org
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