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Sinir Sistemi Cerrahisi Dernegi’ne ait dergimizin bu yilin ilk sayisina,
makaleleriyle bilimsel katkida bulunan tiim kliniklere ve degerli hekim
arkadaglarimiza ¢ok tesekkiir ederiz. 2022 yilindaki diger sayilarimizi da
diizenli olarak cikarip yakin gelecekte ULAKBIM basta olmak iizere pek cok
dizinde dergimizin listelenebilmesi ulusal ve daha sonra da uluslararasi alanda
Tip bilimine 6nemli katkilar sunacaktir.

Degerli meslektaglarimizin  dergimize olan katkilarmin artarak devam
etmesinin bu anlamda ¢ok 6nemli oldugunu biliyor ve bilimsel icerigi her
defasinda daha da zengin sayilarla birlikte olmay1 temenni ediyoruz.

Saygilarimizla,
Prof. Dr. Serdar Kabatas
Prof. Dr. Erdin¢ Civelek
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- Servikal Laminoplastide 25 Olguluk
\ emans  Deneyimimiz; Retrospektif Calisma
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Our Experience of 25 Cases for Cervical
Laminoplasty; Retrospective Study

ilhan Yilmaz'®, Osman Tanriverdi?

'Saglik Bilimleri Universitesi, Sisli Hamidiye Etfal Egitim ve Arastirma Hastanesi, Nérosirurji Klinigi, Istanbul,
Tiirkiye.
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Atif/Cite as: Yilmaz I, Tanriverdi O. Servikal laminoplastide 25 olguluk deneyimimiz; retrospektif ¢alisma. J
Nervous Sys Surgery 2022;8(1):1-8.

Gelis tarihi/Received: 11.02.2022 Kabul tarihi/Accepted: 18.04.2022 Yayin tarihi/Publication date: 30.04.2022
oz

Amag: Servikal spondilotik miyelopati (SSM) servikal vertebrada dejeneratif degisikliklere bagl gelisen ve
spinal kanalda stenoza neden olan ndrolojik bir bozukluktur. Cok seviyeli SSM, servikal konjenital dar kanal
ve posterior longitudinal ligaman ossifikasyonunda (PLLO) cerrahi tedavi se¢imi tartismalidir. Calismamizda
servikal laminoplastik cerrahi yontemle opere edilen SSM’li hastalarin cerrahi sonuglart “JOA” skorlama yontemi
kullanilarak degerlendirilecek ve yontemin etkinligi literatiir bilgileri esliginde tartisilacaktir.

Yontem: Hastanemiz Norosirurji kliniginde 2014-2019 tarihleri arasinda laminoplasti yontemiyle opere edilen
8’1 kadin, 17’si erkek toplam 25 SSM ve PLLO’lu hasta retrospektif olarak incelendi. Elde edilen sonuglar
“JOA” skorlama yontemi kullanilarak degerlendirildi. Istatistiksel analiz igin SPSS 15.0 for Windows programi
kullanildr. Istatistiksel alfa anlamlilik seviyesi p<0,05 olarak kabul edildi.

Bulgular: Sonuglar incelendiginde preop JOA ortalamasi 11,243,4 iken postop JOA ortalamasi 14,5+2,1 olarak
tespit edildi. Fark ortalamasi 3,4+2,9 olarak bulundu ve bu sonug istatistiksel olarak anlamli idi (p<0,001).
Caligmamizda opere edilen SSM ve PLLO’lu toplam 25 olgunun uzun dénem takiplerinde 16 olguda klinik
diizelme gozlendi, 8 olguda preop donem ile karsilastirildiginda fark izlenmedi, 1 olguda gegmeyen boyun agrisi
tespit edildi.

Sonu¢: Laminoplasti, SSM, PLLO ve diger nedenlere bagl olarak gelisen multipl seviyeli servikal stenoz
tedavisinde giderek daha popiiler hale gelmektedir. Diger cerrahi yontemler ile karsilastirildiginda laminoplasti
daha fizyolojik ve daha az komplikasyon oranlarina sahip olmast nedeniyle 6zellikle ¢ok seviyeli SSM ve
PLLO’lu hastalarda en iyi segenek gibi goriinmektedir.

Anahtar Kelimeler: Laminoplasti, miyelopati, joa skorlamasi, spondiloz

ABSTRACT

Introduction: Cervical spondylotic myelopathy (SSM) is a neurological disorder caused by degenerative changes
in the cervical vertebrae and stenosis in the spinal canal. Surgical treatment options for multi-level SSM, cervical
congenital narrow canal, and posterior longitudinal ligament ossification (PLLO) are debatable. In this study,

Sorumlu yazar/Corresponding author: Osman Tanriverdi, Saglk Bilimleri Universitesi, Bakirkdy Prof. Dr. Mazhar Osman Ruh Saglig1 ve
Sinir Hastaliklar1 Egitim ve Arastirma Hastanesi, Norosirurji Klinigi, Istanbul, Tiirkiye.
osmantanriverdi74@gmail.com / 0000-0002-4846-4213
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surgical results of patients with SSM who were treated with cervical lamininoplastic surgery using “JOA” scoring method and the efficiency
of the method were evaluated.

Methodology: We retrospectively analyzed 25 patients with SSM and PLLO, who were operated on by laminoplasty between 2014 and 2019 in
our Neurosurgery clinic. The results were evaluated using the “JOA” scoring method. SPSS 15.0 for Windows program was used for statistical
analysis. Significance level was accepted as P<0.05.

Results: Preop JOA mean score was 11.2+ .4, while post op JOA mean was 14.5+2.1. The mean difference was statistically significant
(p<0.001). Clinical improvement was observed in 16 cases of long-term follow-up of 25 patients with SSM and PLLO who were operated in
this study. No change was observed in 8 cases compared to the preop period and only one patient reported a refractory neck pain.
Conclusion: Laminoplasty becomes more popular in the treatment of multiple levels of cervical stenosis due to SSM, PLLO, and other causes.
Because of laminoplasty is more physiologic and has less complication rates than other surgical methods, it seems to be the a reasonable option
for patients with SSM and PLLO, especially for multilevel patients.

Keywords: Laminoplasty, myelopathy, joa scoring, spondylosis

GIRIS

Servikal spondilotik miyelopati (SSM) servikal

vertebrada  dejeneratif  degisikliklere  baglh
spinal kanalda stenoza neden olan nérolojik bir

bozukluktur ve intervertebral diskte baslayip

GEREC VE YONTEM

Bu ¢alisma Bakirkdy Ruh ve Sinir Hastaliklari
Hastanesi yerel etik kurulundan onay alinmasin
takiben yapildi. Sisli Hamidiye Etfal Egitim ve
Arastirma Hastanesi Norosirurji kliniginde 2014-

2019 tarihleri arasinda SSM ve PLLO tanisi
ile opere edilmis ardisik 78 hasta retrospektif
olarak incelendi. Yalnizca posterior laminoplasti

cevredeki kemik ve yumusak dokularda devam
eden dejeneratif bir hastaliktir. Cok seviyeli

SSM, servikal konjenital dar kanal ve posterior
yapilan, dosyalarma ve radyolojik tetkiklerine

ulagilabilen 25 hasta g¢alismaya dahil edildi.
Posterior stabilizasyon ve anterior korpektomi

longitudinal ligaman ossifikasyonunda (PLLO)
cerrahi tedavi secimi tartismalidir. Ozellikle
servikal dejeneratif hastaliklarda laminektomi i ; .
uzin yillar en ok kullamlan yontem olarak yontemiyle opere edilen hastalar calismaya dahil
edilmedi. Calismaya dahil edilen 25 hastanin 8’i
kadm, 17’si erkekti. Yas 38-78 (yas ortalamasi
60,4) idi. Takip siiresi 7-78 aydi. Hastalarin
21’1t SSM, 4’ii ise PLLO’ya baglhh miyelopati
tanist almisti. Yine hastalarin 10’unda 3 seviye,

yer almistir ?42327 Ancak laminektomi sonrasi
gelisen membran, kifotik deformite ve instabilite

gibi sorunlar bu yontemin dezavantajlari

olarak bildirilmistir ?*??. Servikal spinal kanali

genisletmek amaciyla uygulanan laminoplasti

. ) 15’inde 3’den fazla seviyeyi igeren servikal
servikal alternatif

yontemi, laminektomiye

patoloji mevcut idi. Calismaya dahil edilen
tiim hastalarin preop ve postop JOA skorlari
belirlendi. Hastalarin tamami tek merkezde ve

olarak dar kanala bagh o&zellikle ¢ok seviyeli
SSM ve PLLO’da bir tedavi secenegi olarak
kabul edilmistir ®,
servikal spinal kanali genisletmek, arka kemik

Yéntemin ¢ikis amact open door laminoplasi teknigi kullanilarak opere

edildi. Perop ve postop erken donemde gross

yapilart korumak, instabilite ve deformitenin komplikasyon olusmadi. Operasyon sonras
ortalama 3. giinde hastalar externe edildi. Postop

1. glinde servikal 2 yonlii direkt grafi ve servikal

online gecmek, postlaminektomi membraninin
gelismesinin 6nlemek olarak 6ngoriilmiistiir ©.

Planladigimiz ¢alismada servikal laminoplastik bilgisayarli tomografi (BT) goriintiillemeleri

cerrahi yontemle opere edilen SSM’li hastalarin yapildi (Resim 1). Taburculuk sonrasi 1. ay
cerrahi sonuglart “JOA” skorlama yontemi direkt grafi, 3. ayda ise manyetik rezonans
gorilintiilemeleri (MRG) ve klinik protokollere

uygun sekilde takipleri yapildi (Resim 2, 3A-

kullanilarak  degerlendirilecek ve yoOntemin

etkinligi literatiir bilgileri esliginde tartisilacaktir.
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Resim 1. SSM tanisi ile opere edilen hastanin postop
servikal sagittal BT goriintiisii

B). Radyolojik goriintiilemeleri  yapilmamis
yada radyolojik tetkiklerine ulasilamamis olan
hastalar calisma dis1 birakildi. Istatistiksel analiz
icin SPSS 15.0 for Windows (IBM, Armonk,
NY, USA) programi kullanild:. Istatistiksel alfa

anlamlilik seviyesi p<0,05 olarak kabul edildi.

Laminoplasti Teknikleri

Ik defa 1968 yilinda Krita ©'9 tarafindan
SSM’li
tedavisinde kullanilmig, 1973 yilindada Oyama
(% tarafindan PLLO’lu hastalar1 tedavi etmek
amaciyla tanimlanmistir. Genisletilmis Z plasti

tanimlanan  laminoplasti hastalarin

olarak adlandirilan bu teknikte spindz c¢ikinti
almir ve lamina, lamina-faset bileskesine dogru
inceltilir. Laminalarin aras1 Z seklinde kesilerek
sitir veya telle tespit edilir ®. Oyama’nin
tarifinden sonra farkli laminoplasti teknikleri tarif

Resim 2. Multipl seviye SSM tamis1 ile opere edilen
hastanin postop servikal direkt grafisi

edilmistir. Bu farkliliklar laminanin ve spindz
cikintilarin  nasil kesilecegini ve laminalarin
acikligiin korunmasi i¢in tel, sitiir, kemik blok,
kemik kancalari, hidroksiapatit bloklar, miniplak,
otogreft spindz ¢ikinti kullanimi ve bunlarin
kombinasyonlarini igerir. Tim laminoplasti
tekniklerinde amac; laminalarin repozisyonu,
spinal kanalin genisletilmesi, noral yapilarin
dekompresyonu, posterior elemanlarin korunarak
stabilizasyonun devamini saglamaktir. Open-
Door laminoplasti, French-Door laminoplasti,
adele koruyucu laminolasti teknikleri kullanilan
teknikler

Bunlarin i¢inde en ¢ok tercih edilen yontem agik

cerrahi arasinda yer almaktadir.
kap1 laminoplasti teknigi olmustur. Bu farklh
tekniklerin birbirine ¢ok belirgin {stilinliikleri
bulunmamaktadir ¥, Bizim ¢alismamizda
hastalarin tamami agik kapi laminoplasti teknigi

kullanilarak opere edilmistir.
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Resim 3A-B. Multipl seviye SSM’li hastanin sagittal MR goriintiileri. A: Preop servikal MR goriintiisiinde multipl

seviye miyelomalazi goriilmekte ve kanal daralmasi izlenmektedir. B: Postop donmede servikal laminoplasti sonrasi
kanali genisledigi ve spinal kordun dekomprese oldugu goriiliiyor

Cerrahi teknik

Hasta genel anestezi altinda prone pozisyonda
bas, ¢ivili baslikla tespitli ve boyun notr olacak
sekilde masaya alindi. Gerekli cilt temizligi ve
steril ortiimii takiben orta hat insizyonla cilt agildi.
Laminalar ve servikal lateral mass goriilecek
sekilde paraspinal kaslar bilateral monopolar
koter ile siyrildi. Lamina ve lateral masslarin
medialdeki birlesme yeri hastanin agrisinin daha
fazla oldugu taraftan ilgili seviyeler boyunca
kadar
asagiya dogru lineer bir hatta drillendi. Ayni

ligamentum  flavumlarina yukardan
islem lamina ve spinoz progesleri esneterek kendi
tarafimizdan bir kap1 agmak amaci ile karsi tarafa
da uygulandi. Agrinin daha ¢ok oldugu taraftaki
laminalar ve spindz progesler kontralateral
tarafa carrison ronger ve dissektorler yardim
ile esnetilerek plak ve vidalara alan hazirlandi.

Basinin oldugu seviyelerde carrison rongeur
ile ligamentum flavum alinarak noéral yapilar
rahatlatildi. Laminoplasti plaklarinin bir ucu
drillenen laminanin ucuna digeri ise drillenen
lateral mass ylizeyine gelecek sekilde mini
vidalarla sabitlendi. Kanama kontroliinii takiben
mesafeye hemovak dren konularak katlar
anatomisine uygun sekilde kapatildi. Bdylece
bir taraf lamina ve spindz progesleri esnetilerek
spinal kanala posteriordan daha genis bir alan
saglanmis oldu.

istatistik inceleme

[statistiksel analiz icin SPSS 15.0 for Windows
(IBM, Armonk, NY, USA) programi kullanildi.
Tanimlayic1 istatistikler; sayisal degiskenler
icin ortalama, standart sapma, %95 CI olarak

verildi. Bagimli iki grupta sayisal degiskenlerin
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kargilagtirmalar1 ~ farklar1  normal  dagilim
kosulunu saglamadigindan Wilcoxon Analizi
ile yapildi. Istatistiksel alfa anlamlilik seviyesi

p<0,05 olarak kabul edildi.
BULGULAR

Sonuglar incelendiginde preop JOA ortalamasi
11,2+£3.4 iken postop JOA ortalamas1 14,5+2,1
olarak bulunmustur. Fark ortalamasi 3,4+2.,9
olarak tespit edilmis olup istatistiksel olarak
anlamli idi (p<0,001), (Tablo 1, Grafik 1).
Calismamizda opere edilen SSM ve PLLO’lu
toplam 25 olgunun uzun doénem takiplerinde
16 olguda klinik diizelme go6zlendi, 8 olguda
preop donem ile karsilastirildiginda degisiklik
izlenmedi, 1 olguda ise gegcmeyen boyun agrisi
tespit edildi. Preop ve postop JOA skorlamasina
gore degerlendirildiginde preop 11,2 olan JOA
ortalamasinin postop donemde 14,5’a yiikselmis,
hastalarin laminoplasti operasyonundan klinik
fayda gordigi tespit edilmis ve bu durum
istatsitiksel olarakda ortaya konulmustur.

TARTISMA

Preop JOA
Grafik 1: JOA skoru preop ve postop sonuclari grafiksel

I
Postop JOA

olarak gosterilmektedir

SSM; servikal omurga bolgesinde spondiloz,
dejeneratif, disk hastaligi, PLLO ve ligamentum
flavum osifikasyonu sonucu olusan ve myelopati
ile sonuglanan dejeneratif patoloji olarak tarif
edilmektedir. Klinik belirtiler siklikla 5-6
dekatlarda sinsi bir sekilde baglar. Erkeklerde
daha sik goriiliir. Klinik ilerleme orami farklilik
gostermektedir ve miye-lopati gelistikten sonra
tam diizelme nadirdir "¥. Spondilozlu hastalarda
SSM’nin siddeti, her zaman ndral yapilara bast
miktariyla dogru orantili degildir. Ciddi kord
basis1t olan hastalarda miyelopati semptomlar
olmayip, iliml1 kord basisi olan hastalarda belirgin
miyelopati bulgular1 meydana gelebilmektedir.
Bu durumun muhtemel nedeni, multipl
seviyedeki kiiciik capli basilarin kord tizerindeki
kiimiilatif etkilerine ve etkilenen seviyedeki asiri
hareketlilige bagli meydana gelen ilave basilarla

ortaya ¢ikabilecegi diisiiniilmektedir®.

Servikal posterior dekompresyon yontemleri

servikal laminektomi, hemilaminektomi,

foraminotomi, laminektomi ve  posterior
laminoplastidir ~ (:1229),

servikal

enstrimantasyon ve

Laminektomi &zellikle dejeneratif
hastaliklarda uzun yillar kullanilan ydntem
olmustur. Bu  yontemin  dezavantajlart
ameliyat siiresinin uzamasi, maliyet, filizyon
ile ilgili sorunlar,

ve komplikasyonlar ciddi bir sorun olarak

hareketin  kisitlanmasi

bildirilmistir “?. Total laminektomi ile birlikte
faset ekleminde tahrip edilmesi, spindz ¢ikinti
ve posterior ligamanlarin alinmasi kifoz gelisme
riskini artirmasi nedeni ile fiizyon cerrahisine
olan ihtiyag artmistir. Ayrica laminektominin
bir diger komplikasyonuda zaman iginde
gelisen ve spinal kanalin tekrar daralmasina
neden olan laminektomi membranidir ©. Preop

donemde servikal lordoz kaybi olan hastalarda

Tablo 1. JOA skoru preop ve postop sonuglari tablo olarak gosterilmektedir

Ort.£SD (%95 CI Min-Maks)

Fark Ort.£SD (%95 CI Min-Maks) P

Preop JOA
Postop JOA

11,2434 (9,7-12,6)
14,5421 (13,7-15,4)

3,4+2.9 (2,2-4,6) <0,001




laminektomi, kifotik deformitenin ilerlemesine

neden olabilir. Dejeneratif hastaligt bagh
laminektomi uygulanan ve lordoz kaybi gelisen
hastalarda kifotik deformiteden sakinmak ig¢in
posterior servikal enstriimantasyon ve fiizyon

yapilmasi 6nerilmektedir .

Ug ve/veya daha fazla disk seviyesinde kord
basisi olan ve servikal lordozu korunan hastalar
posterior dekompresyon icin uygun hastalardir
202D Spinal kanalin genislemesiyle anterior
basi etkisi azalacak ve laminektomiyle birlikte
foraminotomininde yapilmasi ile radikiiler
agri, parestezi, motor kayip, dermatomal duyu
kayiplarinin diizelmesinede katki saglayacaktir
™. Laminoplastinin ¢ok farkli varyasyonlari
tanimlanmis olmakla birlikte hepsindeki ortak
nokta, posterior elemanlar ¢ikarilmadan spinal
kanalin genisle-tilmesidir >, (Resim 3A-B).

Laminoplastinin amact; spinal kanali
genisletmek, posterior kemik yapilar1 ve servikal
hareketi koruyarak noral yapilar tizerindeki
basiy1 ortadan kaldirmak ve miyelopatinin iler-
lemesini  durdurmaktir. Miyelopatinin  uzun
siire devam ettigi olgularda cerrahinin faydasi
smirlidir.  Bununla birlikte erken donemde
yapilan dekompresyon ile semptomlarda belirgin

diizelme goriilebilir >!9,

Laminoplasti, laminektomi sonrasi gelisebilecek
olan laminektomi membrani, kifoz ve
instabilite riskini azaltmak icin gelistirilen
bir posterior dekompresyon teknigidir. Suk
ve ark. @ yaptiklart prospektif caligmada
postlaminektomi ~ membraninin  laminoplasti
sonrasinda gelismedigini bildirmislerdir. Bizim
caligmamizdada higbir hastada postlaminektomi
membrani gelismemistir.

Laminoplastinin en sik ve onemli

komplikasyonlarindan birisi  aksiyel boyun

agrisidir. Cerrahi sirasinda servikal ekstansor

Sinir Sistemi Cerrahisi Derg 2022;8(1):1-8

kaslarin, supraspindz-interspindz ligamenlerin
ve faset kapsiillerinin korunmasi ve postop
erken egzersiz ile bu sikayetlerin azaltilabilmesi
miimkiindiir 7. Hirabayashi ve ark. multipl seviye
spondiloz tanisiyla laminoplasti uyguladiklart
35 hastay1 incelemis ve bunlardan %54 iiniin
semptomlarinin  diizeldigini ve uzun vadede
kanal genisliginin korundugunu bildirmislerdir
(9, Bizim ¢aligmamizda da 25 olgunun 16’sinda
klinik diizelme sagladigi tespit edildi ve bu sonug
literatiir ile uyumlu idi.

Laminoplasti ~ sonrasi  ndrolojik  iyilesme
bircok calismada bildirilmistir ve servikal dar
kanalda uygun endikasyonda laminoplastinin
etkinligi konusunda bir kusku bulunmamaktadir
@7, Prospektif cohort ¢alismalarda SSM’de
iyilesmenin ilk yil basladigi ve daha sonraki
yillarda da siirdigii ortaya konulmustur. Bu
iyilesmede siirecinde hastanin yasinin da 6nemli
oldugu vurgulanmistir ?®. Genel olarak PLLO’da
laminoplasti sonrasi iyilesme %60 civarindadir
@17 Laminoplasti yontemi literatiirde gerek
anterior cerrahi, gerekse diger posterior cerrahi
yontemlerle ayrintili olarak karsilastirilmis ve

tartigilmastir.

Sakaura ve ark. SSM’li hastalarda laminoplasti
tekniklerini
karsilastirmiglar her iki yontemde de norolojik

ve anterior servikal fiizyon

iyilesme  sonuglarinin  benzer  oldugunu
bulmuglardir @9, Anterior cerrahideki fiizyon
komplikasyonlari, posterior cerrahi sonrasi
goriilen kronik boyun agrisi her iki yontemin
onemli handikaplar1 olarak bildirilmistir. Bu
riskler gbz Oniine alindiginda yazarlar belirgin
dar kanal olmayan tek seviyeli disk basilari
disinda laminoplastinin tercih edilmesi gereken
yontem oldugunu bildirmislerdir ®”. Ozellikle
yaslt ve multipl seviyeli stenozu olan hastalarda
laminoplasti sonuclarinin anterior cerrahiye gore

daha iyi oldugu saptanmistir 2,



1. Y1ilmaz ve O. Tanriverdi, Servikal Laminoplastide 25 Olguluk Deneyimimiz; Retrospektif Calisma

Laminoplasti ile laminektomi karsilastirildiginda
kaslarin daha iyi korunmasi, daha az kifoz ve
instabilite ile laminoplastinin daha avantajl
oldugu bildirilmistir. Nowinski ve ark. c¢ok
laminoplasti ile

seviyeli laminektomiyi

laboratuvar kosullarinda karsilastirmiglar
laminektominin %25 veya daha fazla fasetektomi
ile birlikte yapilmasi durumunda laminoplastiye
gore servikal harekette cok daha belirgin artisa

neden oldugunu saptamislardir 9.
SONUC

Laminoplasti, SSM, PLLO ve diger nedenlere
bagli olarak gelisen multipl seviyeli servikal
stenoz tedavisinde giderek daha popiiler hale
gelmektedir. Laminoplasti yontemi ile, greft ve
flizyonla iliskili komplikasyonlar, postoperatif
kifoz- instabilite ve anterior yaklasima bagh
gelisebilecek komplikasyonlarin Oniine
gecilebilmektedir. Ancak laminoplasti, laminar
kapanma, aksiyel boyun agrisi ve servikal hareket
ve dizilim kaybi1 gibi potansiyel komplikasyonlara
sahiptir. Diger yontemler ile karsilastirildiginda
laminoplasti daha fizyolojik olmasi ve daha az
komplikasyon oranlarina sahip olmasi nedeni ile
ozellikle ¢ok seviyeli SSM ve PLLO’lu hastalarda

en iyi secenek gibi goriinmektedir.
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ABSTRACT

Objective: The term big data refers to high volumes of data that are difficult to store, process, and analyze
through traditional database technologies. This paper aims to discover the big data knowledge and awareness of
Turkish neurosurgeons.

Methods: An online survey link was sent to all members of the Turkish Neurosurgical Society (n=1707
neurosurgeons) by e-mail. The survey, which was available during September and October 2021, was filled by
211 specialists (12.4%) neurosurgeons. Participants were scored based on the questions asked in “Big Data” and
the scores were compared with baseline characteristics. There was no statistically significant correlation between
baseline characteristics (age, gender, the residency/current institution, academic title, the presence of a Ph.D.
degree, and professional specialist period) and survey score. The survey scores of the participants who used a big
data platform, wrote code, thought that the use of big data was beneficial, and wanted to learn more about this
subject were statistically significantly higher.

Conclusions: Obtaining information about big data seems to be related only to personal interests. Necessary
arrangements should be made in the training programs of neurosurgeons on this topic, which is gaining in
popularity and provides useful information for daily clinical practice.
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Amag: Biiyiik veri terimi, geleneksel veri taban1 teknolojileri araciligiyla depolanmasi, islenmesi ve analiz edilmesi zor olan yiiksek hacimli
verileri ifade eder. Bu makale, Tiirk beyin cerrahlarmimn biiyiik veri bilgisini ve farkindaligini kesfetmeyi amaglamaktadir.

Yontem: Tiirk Norosirurji Dernegi’nin tim iyelerine (n=1707 beyin cerrah1) e-posta ile online anket linki gonderildi. Eylil ve Ekim
2021°de online olarak erisilebilir olan anket 211 (%12,4) beyin cerrahisi uzmani tarafindan dolduruldu. Katilimeilar, “Biiyiik Veri” hakkinda
sorulan sorulara gére puanlandi ve puanlar temel 6zelliklerle karsilastirildi. Temel 6zellikler (yas, cinsiyet, asistanlik yapilan/mevcut kurum,
akademik unvan, doktora derecesinin varligi ve uzmanlik siiresi) ile anket puani arasinda istatistiksel olarak anlamli bir iliski yoktu. Biiyiik
veri platformunu kullanan, kod yazan, biiyiik veri kullanimimin faydali oldugunu diisiinen ve bu konuda daha fazla bilgi edinmek isteyen
katilimeilarin anket puanlari istatistiksel olarak anlamli derecede yiiksekti.

Sonug: Biiyiik veri hakkinda bilgi edinmenin sadece kisisel merakla ilgili oldugu goriilmektedir. Giderek artan ve giinliik klinik pratige faydali

bilgiler saglayan bu konuda beyin cerrahlarinin egitim programlarinda gerekli diizenlemeler yapilmalidir.

Anahtar Kelimeler: Biiyiik veri, beyin cerrahi, ulusal anket

INTRODUCTION

The concept of “Big Data”, which emerged as
the scale of data collection increased, became
interpretable with the combination of statistics
and computer science. The evolution of statistical
modeling into machine learning led to artificial
intelligence . Event predictions, pattern
recognition, and detailed image analysis are
made possible by the existence of big data sets @.
These stunning development paved the way for
benefiting from large data sets in clinical practice.
Machine learning is a constantly evolving and
promising topic for decision-making in the
treatment of different disease groups ©.

Big data is compared to traditional data; it is high
volume, data generation speed is faster, can be
structured/unstructured/semi-structured, the data
source is fully distributed, data integration is
difficult, and access is batch or real-time ®. The
backbone of big data consists of volume, velocity,
variety, value, and veracity ©. Big data analytics
is used to detect hidden patterns and values that
give an accurate expression of data 47,

In the last decade, the processing power and
amount of research in big data analysis have
been increasing @. In the current neurosurgical
literature, big data analyzes are used in cranial
@10 spinal (*17, and peripheral nerve surgery
(%, The big data, which is stated to shape clinical
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practice 1 and improve the quality of patient care
@, needs to be noticed and benefited by today’s
neurosurgeons. This study aims to measure
the knowledge and awareness level of Turkish
specialist neurosurgeons about “Big Data”.

MATERIAL AND METHODS

Online Survey

The online survey (Table 1) consisting of 21
questions was sent to all members of the Turkish
Neurosurgical Society (n=1707 neurosurgeons)
by e-mail. The answers of the participants who
filled in all the questions in the survey were
evaluated. Recurrent participation was not
possible due to IP address tracking.

Two hundred and eleven specialists (12.4%)
participated in the survey during September and
October 2021. The participants were informed
about the confidentiality of their data. All data
were collected in an online database and then
imported into Microsoft Excel. The questions in
the survey were Turkish, the native language of
the participants, and no residents participated in
the survey. Ten questions specific to big data were
evaluated out of a hundred points and the scores
of the participants were compared with their
baseline characteristics. The aforementioned ten
questions were given scattered throughout the
survey in order not to create the feeling of taking
the exam in the participants.
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Table 1. All questions from “The Big Data Awareness of Turkish Neurosurgeons: A National Survey” (* The Questions prepared to

calculate the survey score)

Question

Possible responses

How old are you?
What is your gender?
What is the nature of your residency institution?

What is your academic title?

Do you have a PhD degree?

How many years have you been a specialist neurosurgeon?

What is the nature of the institution you are currently working with?

Big data can be defined as a collection of complex, unstructured, or
semi-structured datasets*

The 5V concept of big data consists of volume, velocity, variety,
value, and veracity*

No matter how big the size of big data increases, statistical
significance does not change*

One of the biggest challenges of using big data is the shortage of
storage space®

Data generation, data collection, data storage, data processing are
the steps of big data*

Do you use any "big data" platform in your daily practice?
Hadoop, Cloudera, SPSS, and SAS are big data platforms*
Have you written code on any platform?

I think big data platforms are useful in neurosurgery practice

Servers with very good features are required for the analysis of big
data*

For a data to be called big data, it only needs to have a very large
number of patients*

The reason why Hadoop is often used for big data analytics is that it
is open source and low cost*

Big data platforms (applications) also allow the processing of media
files*

I would like to know more about big data

24-29, 30-34, 35-39, 40-44, >45
Female, male

Training and research/city hospital, state university, private
university, foreign country

Specialist, assistant professor, associate professor, professor

Yes, no

1-4,5-8,9-12, 13-16, >17

State hospital, private hospital, state university, private university,
training and research or city hospital/city hospital, foreign country

Yes, no, I have no idea
Yes, no, I have no idea
Yes, no, I have no idea
Yes, no, I have no idea

Yes, no, I have no idea

Yes, no
Yes, no, I have no idea

No, yes (one time), yes (two times), yes (three times), yes (more
than three times)

Yes, no, I have no idea

Yes, no, I have no idea
Yes, no, I have no idea
Yes, no, I have no idea
Yes, no, I have no idea

Yes, no

Subgrouping of Questions and Participants

Questions were categorized into three groups: 1)
base-line characteristics (including personal and
institutional details), 2) questions measuring the
level of big data knowledge (each question was
evaluated as 10 points and the maximum total
score that could be achieved was 100), and 3)
interest and skills in big data. The survey score
of participants were compared with questions
categories 1 and 3.

Statistical Analysis
SPSS 11.5 program was used in the analysis of

the data. Mean+standard deviation and median

(minimum-maximum) were used as descriptors
for quantitative variables, and the number of
patients (percentage) for qualitative variables.
The Mann-Whitney U test was used to determine
whether there was a difference between the
categories of the qualitative variable with two
categories in terms of quantitative variables
since the assumptions of normal distribution
were not met. The Kruskal Wallis H test was
used to determine whether there was a difference
between the categories of the qualitative variable
with more than two categories in terms of the
quantitative variable since the assumptions of
normal distribution were not met. The statistical
significance level was taken as 0.05.
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RESULTS

The baseline characteristics of participants are
summarized in Table 2.

No statistically significant correlation was found
between age, gender, the residency institution,
academic title, the presence of a Ph.D. degree,
professional specialist period, current institution,
and survey score. (P=0.585, P= 0.986, P=0.544,
P=0.065, P=0.781, P=0.276 and P= 0.113,
retrospectively) (Table 3)

The survey scores of the participants who use
any big data platform in their daily practice,
who think that big data platforms are useful in
neurosurgery practice, and who want to learn
more about big data, are statistically significantly
higher. (P=<0.001, P=<0.001 and P=0.048
retrospectively) In addition, the survey scores
of the participants who wrote code twice on any
platform were statistically significantly higher
than the others. (P=0.008) (Table 4)

DISCUSSION

Although
have been conducted on similar populations

academic  performance surveys
@0 before, this study on big data awareness is
a first in this regard. In our study, the fact that
the survey scores could not be associated with
baseline characteristics shows that Turkish
health institutions do not have sufficient training
programs on this subject and the awareness of big
data is limited only to personal interest. In our
previous study @?, although we determined that
university hospitals in Turkey were superior in
scientific activities, in this study, no superiority
of these institutions could be determined about
big data.
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The adequacy of traditional clinical research
methods, which cannot handle the volume,
variability, speed, and accuracy of data, is
questioned by data science. Although the basic
principles of epidemiology, study design, and
biostatistics remain important, they should be
supported by machine learning and database
management. Soon, programming skills will be
one of the core competencies of the neurosurgeon.
Educators should ensure that future neurosurgeons
receive training on this subject @Y.

A recent national survey study was conducted to
question the effects of the COVID 19 pandemic
on education for neurosurgery residents
(participation rate was 54%) across Turkey. 59.6%
of the participants in the study stated that they did
not participate in any research during this period,
34.2% stated that research productivity decreased
and 42% stated that they were concerned about
residency training and future career ??. The study
22 which shows that fundamental neurosurgery
education was disrupted during the pandemic
period, makes us think that future specialists will

possibly not be interested in big data.

Currently, residency training in the Republic of
Turkey is carried out in tertiary health institutions
(State/Private
and research/city hospitals).

university hospitals, training
Post-residency
physicians may work in private hospitals, state
hospitals, or tertiary healthcare institutions @2,
The reason why we draw special attention to
residency and current institutes while measuring
the level of knowledge and awareness about a
current issue such as big data is the polycentricity
and lack of standardization in neurosurgery
training. While the residency institutes of the
participants are mostly from state universities
(56.9%), the current institute is the most common
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Table 2. The descriptive data about survey participants

Variables

Age (years), n (%)

Gender, n (%)

The nature of residency institution, n (%)

Academic title, n (%)

The presence of PhD degree, n (%)

Professional specialist period (years), n (%)

The nature of current institution, n (%)

The use of big data platform in daily practice, n (%)

The code writing, n (%)

I think big data platforms are useful in neurosurgery practice, n (%)

The desire to learn more about big data, n (%)

Survey score

24-29 4(1.9)
30-34 44 (20.9)
35-39 56 (26.5)
40-44 56 (26.5)
>45 51(24.2)
Male 191 (90.5)
Female 20 (9.5)
State university 120 (56.9)
Training and research/city hospital 83 (39.3)
Private university 5(2.4)
Foreign country 3(1.4)
Specialist 130 (61.6)
Assistant professor 31(14.7)
Associate professor 37 (17.5)
Professor 13(6.2)
No 193 (91.5)
Yes 18 (8.5)
1-4 67 (31.8)
5-8 53(25.1)
9-12 50 (23.7)
13-16 14 (6.6)
>16 27 (12.8)
State hospital 48 (22.7)
State university 47 (22.3)
Training and research/city hospital 70 (33.2)
Private hospital 33 (15.6)
Private university 9(4.3)
Foreign country 4(1.9)
No 188 (89.1)
Yes 23 (10.9)
No 185 (87.7)
Yes (one time) 17 (8.1)
Yes (two times) 2(0.9)
Yes (more than three times) 7(3.3)

No 6(2.8)
Yes 86 (40.8)
I have no idea 119 (56.4)
No 35 (16.6)
Yes 176 (83.4)
Mean+SD 27.91£23.99

Median (Min.-Max.) 20.00 (0.00-80.00)

training and research/city hospital (33.2 %).
These rates support the conclusion that these
institutions, which we stated in our previous study
9 are more scientifically active. In the question
about whether the code was written on the big
data platform, the survey score of the people

who wrote the most code was expected to be the
highest, while the code score was determined to
be the highest two times. This is possible because
coding is a team effort and not everyone on the

team can be at the same level of knowledge.
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Table 3. The comparison of survey score with categories of demographic variables

Survey score

Variables P value
Mean+SD Median Mean+SD Median

Age (years), n(%) 24-29 45.00+10.00 50.00 (30.00-50.00) 0.585°
30-34 26.14+22.12 20.00 (0.00-70.00)
35-39 26.61+26.03 10.00 (0.00-80.00)
40-44 29.46+24.45 20.00 (0.00-80.00)
>45 27.84+23.61 30.00 (0.00-70.00)

Gender, n (%) Male 28.06+24.19 20.00 (0.00-80.00) 0.986*
Female 26.50+22.54 20.00 (0.00-70.00)

The nature of residency institution, n (%) State university 26.92+23.86 20.00 (0.00-80.00) 0.544°
Training and research/city hospital 28.31+23.88 30.00 (0.00-70.00)
Private university 42.00+21.68 50.00 (10.00-60.00)
Foreign country 33.33+40.41 10.00 (10.00-80.00)

Academic title, n (%) Specialist 24.85+23.10 15.00 (0.00-80.00) 0.065°
Assistant professor 34.52+23.78 40.00 (0.00-80.00)
Associate professor 32.70+£25.46 20.00 (0.00-70.00)
Professor 29.23+26.29 30.00 (0.00-70.00)

The presence of PhD degree, n (%) No 27.77£24.17 20.00 (0.00-80.00) 0.781¢
Yes 29.44+22.61 35.00 (0.00-60.00)

Professional specialist period (years), n (%) 1-4 26.42+22.74 20.00 (0.00-80.00) 0.276°
5-8 23.02+23.00 10.00 (0.00-70.00)
9-12 32.80425.80 30.00 (0.00-80.00)
13-16 33.57+26.49 50.00 (0.00-70.00)
>16 29.26+23.52 30.00 (0.00-70.00)

The nature of current institution, n (%) State hospital 21.25+21.10 15.00 (0.00-70.00) 0.113°
State university 32.55+23.73 40.00 (0.00-80.00)
Training and research/city hospital 26.00+£24.10 15.00 (0.00-70.00)
Private hospital 32.12+24.84 40.00 (0.00-70.00)
Private university 33.33+£26.46 20.00 (0.00-70.00)
Foreign country 40.00+35.59 35.00 (10.00-80.00)

Mean:Mean, SD:Standard Deviation, Min:Minimum, Max:Maximum, a:Mann-Whitney U test, b:Kruskal Wallis H test

Table 4. The comparison of survey score with interest and skills in big data

Survey score

Variables P value
Mean+SD Median (Min.-Max.)
The use of big data platform in daily No 25.53+23.41 20.00 (0.00-80.00) <0.001°
practice, n (%) Yes 47.39+19.82 50.00 (0.00-70.00)
The code writing, n (%) No 26.00+23.60 20.00 (0.00-80.00) 0.008°
Yes (one time) 45.88+22.65 50.00 (0.00-80.00)
Yes (two times) 50.00+0.00 50.00 (50.00-50.00)
Yes (more than three times) 28.57+22.68 30.00 (0.00-60.00)
1 think big data platforms are useful in No 46.67+25.03 55.00 (0.00-70.00) <0.001°
neurosurgery practice, n (%) Yes 47.09+17.48 50.00 (0.00-80.00)
I have no idea 13.11+16.45 10.00 (0.00-80.00)
The desire to learn more about big data, No 20.29+21.76 10.00 (0.00-70.00) 0.048*
n (%) Yes 29.43+24.18 30.00 (0.00-80.00)

Mean:Mean, SD:Standard Deviation, Min:Minimum, Max: Maximum, a:Mann-Whitney U test, b:Kruskal Wallis H test
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While evaluating frequently performed surgeries
worldwide, single-center studies do not provide
sufficient statistical power to make a general
judgment ¥, In addition, due to the nature of
single-center studies, these studies reflect the
experiences of a small number of surgeons 2.
Samaga et al. @ suggested the use of multi-
center datasets instead of single-center since the
most important priority when making therapeutic
decisions would be to minimize the prediction
error. Thus, consensus can be reached with the
big data provided by the data sets ®. Big data
analyses published in all areas of neurosurgery
2891018 nrovide useful advice to clinicians by
examining large specific patient groups. There are
also publications ¥ that the big data model does
not provide answers to questions about complex
neurosurgical procedures. The concern of these
authors is that manipulation of databases is highly
possible @4, Although not accurate for a single
patient, they can provide a zoom-out and abstract
perspective that cannot be detected without
evaluating a large patient group. However, they
do not have zoom-in capabilities on a particular
observation or question that emerges from an
analysis.

Globally, many patients in low- and middle-
income countries do not have access to life-saving
neurosurgical procedures. Assessing the overall
burden of neurosurgery disease, planning cost-
effective improvements in access to neurosurgical
care, and collecting information on conditions
that are rare in developed countries are potential
applications of big data in neurosurgery .

As neurosurgeons who have always pioneered
innovation in the medical community, we are
experiencing an analytical revolution that
threatens to be caught unprepared to examine

and evaluate the patient data we collect. It is our

responsibility to use new techniques of modern
data science to improve our practices and the
quality of life of our patients V.

CONCLUSION

The knowledge level and awareness of big data
are not related to any baseline characteristics for
Turkish neurosurgeons. Obtaining information
about big data is only associated with personal
interests. In today’s world, where traditional data
has evolved into big data and given direction to
clinical approaches, the training of neurosurgeons
should be given importance in this regard.
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ABSTRACT

Aim: In this study, we aimed to analyze the properties of drained subdural fluid and post-operative follow-up of
patients with chronic subdural hematoma subdivided randomly into two groups according to presence or absence
of dexamethasone treatment.

Material and Methods: 42 patients with chronic subdural hematoma were involved in this study. The patients
were divided into two groups according to dexamethasone treatment. 21 of the patients were treated with
dexamethasone. All patients underwent burr hole craniotomy and a closed system drainage was constructed.
The amount and properties of per-operative versus post-operative drained subdural fluid (hemoglobin, total
protein and albumin levels) were analyzed. Cranial computerized tomography scans were used for follow-up and
presence of fluid collection in subdural space was controlled.

Results: When compared to per-operative laboratory results, statistically significant decrease was observed in both
groups. However, the decrease in dexamethasone group was more significant compared to none-dexamethasone
group. Follow-up computerized tomography results showed rare new subdural fluid collection development in
dexamethasone group.

Conclusion: As a result, Our findings suggest that surgery with dexamethasone treatment in chronic subdural
hematoma patients has a more favourable clinic result compared to surgery without dexamethasone treatment.

Keywords: Chronic subdural hematoma, subdural hematoma, dexamethasone, steroid treatment

0z

Amag: Bu calismada amacimiz kronik subdural hematomlu hastalarda randomize olarak secilen tedavide
kullanilan deksametazon alan hastalar ve deksametazon almayan hastalarin drene olan mayinin 6zelliklerinin
karsilastirilmasi ve postoperatif seyirlerinin takibidir.

Yontem ve Gere¢: Calismamizda 42 kronik subdural hematomlu hastanin takip ve tedavisi yapildi. Bu
hastalarin 21’ine deksametazon tedavide verildi, 21 hastaya ise deksametazon tedaviye eklenmedi. Her iki hasta
grubuna operasyonda burr-hole kraniotomi uyguland: ve kapali drenaj sistemi olusturuldu. Operasyon sirasinda
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alinan ve sonrasinda alman kavite materyalinin 6zellikleri (mayide hemoglobin, total protein ve albiimin diizeyleri) ve drene olan mayi
miktar1 karsilastirildi. Bu hastalarim takiplerinde kranial bilgisayarli tomografi ¢ekildi. Hastalarda kontrol tomografilerinde subdural aralikta

kolleksiyon olup olmadig1 kontrol edildi.

Bulgular ve Sonug: Her iki hasta grubumuzda operasyonda alinan 6rneklerle karsilastirildiginda kendi iglerinde anlamli disiisler tespit edildi.
Ancak deksametazon kullanilan hasta grubumuzda diisiisler deksametazon almayan hasta grubumuzla karsilastirildiginda azalma deksametazon

alan hasta grubu lehine anlamli olmustur.

Anahtar Kelimeler: Kronik subdural hematom, subdural hematom, deksametazon, steroid tedavisi

INTRODUCTION

The head trauma, which has become one of
the most important problem in our time; is a
pathology that requires long-term treatment and
care and can be fatal, can cause disabling, and
ranks 4th among the causes of death. Traffic
accidents, falls, beatings, work accidents, and
injuries occurred during sports or at home creates
the main causes of head trauma. The relative
frequency of each cause varies according to
different age groups and between regions.

The collection of blood in the subdural space
between the dura mater and arachnoid membrane
called subdural hematoma (SDH). SDHs can
be classified as acute, subacute, and chronic
according to torn vessel size, shape hematoma
development and more importantly, formed by
the interest rate and severity of the signs and
symptoms V. Acute Subdural Hematoma refers
to bleeding in the subdural space after the early
phase (first 72 hours) of the trauma. Subacute
Subdural Hematoma refers to the subdural
hemorrhage collected between 3 days-3 weeks.
However, these lesions are generally behave
clinically like acute or chronic hematoma.
Chronic Subdural Hematoma refers to bleeding
detected after the 3rd week.

Originally, chronic subdural hematoma (cSDH)
first defined by Virchow ‘“Pachymeningitis
haemorrhage of interna” in 1857. Despite being
a frequently encountered types of intracranial
hemorrhage, the pathogenesis is still unclear.
CSDH is a collection between the dura and
arachnoid. It is developing a capsule in ¢cSDH
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and hematoma is trapped in the capsule.

The main problem is how the hematoma grows?
@, The most commonly accepted theory for today
is the theory of recurrent bleeding that result of
hyper fibrinolysis of the macro capillaries in
outer membrane of chronic subdural hematoma,
or increased levels of plasmin compared to
antiplasmin ¢4,

The initial factors of cSDH can be both of subdural
hemorrhage or parainfectious. Subdural blood
accumulation in the beginning is often traumatic.
This results from injury caused by parasaggital
bridge veins acceleration after direct or indirect
cranial trauma. Skull fracture and consequent
damage to some neighboring stand may result in
a subdural hematoma causing a laceration in the
venous sinuses. Nontraumatic origins of subdural
blood and fibrin accumulation included AVMs
of convexity, other cerebrovascular lesions and
the aneurysm, bleeding diathesis, the infectious
disease, brain tumors, especially convexity
meningioma, meningeal carcinomatosis and
sarcomatosis ©¥.

To summarize the physiopathogenesis of
c¢SDH development; ¢cSDH starts with subdural
hemorrhage, a membrane that outer portion of it
containing many abnormal blood vessels acts like
a capsule and wraps the blood.

Local subdural

hyperfibrinolysis  causes

hematoma liquefaction, cleavage products
increase the bleeding by causing recurrent
microhaemorrhages from peripheral vascular

membrane and causes hematoma growth.
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CSDH symptoms and signs are variable and
are not pathognomonic. Clinical manifestations
include headache, nausea, vomiting, imbalance
in local progressive neurological deficits and the
slow-growing mass lesions or symptoms may
resemble dementia in older patients. The most
common symptoms; headache, mental changes
and hemiparesis. Headache occurs in 30-90% of

patients. Headaches can be mild or generalized
©

Chronic subdural hematoma diagnosis is based on
the clinician’s ability to understand and suspicion.
Because ¢SDH can be presented in many
different ways to complicate clinical diagnosis.
Brain Tomography (CT) is the first diagnostic
tool in the diagnosis of the CSDH because it is
quite effective and non-invasive. CSDH can be
diagnosed by CT accurately and quickly. When
radiographic imaging considered for cSDH,
it should be remember that there is not a clear
correlation between hematoma size and clinical
sings and symptomps. Therefore, selection of
patients for surgical treatment based on clinical
findings other than radiographic criteria.

CSDH can be treated as medical, surgical or both
medical surgery.

Medical treatment of cSDH: post-traumatic and
post-operative prophylaxis of seizures, and for
preventing edema and ischemia. Anticonvulsant
agents can be cut off after a few weeks if
postoperative seizures do not appear at all.

Surgical treatment: Surgery has been shown to
be most effective in the treatment ¢cSDH The
evacuation of subdural collections form the basis
of the surgery in ¢cSDH (%12,

Craniotomy and capsule resection method, burr-
hole method, twist drill method, fontanel tapping
method, peritoneal shunt or cardiac catheter with

an internal method, permanent subcutaneous
reservoir subdural resist are a number of different
surgical techniques ¥,

Aftertreatment, residual subdural fluid collections
are common. The most important and dangerous
complications of surgical treatment of acute
postoperative bleeding. Infectious complications
such as subdural empyema, brain abscess and
meningitis can occur. These are rare and are
between 1.5 to 4.2% (14). Epilepsy has been
reported in approximately 10% of patients and all
patients with cSDH should receive prophylactic
anti-convulsant therapy before surgery. If
seizures are not seen in 1 month postoperatively,

treatment can be terminated (4.

In this study; we aimed to show the impact
of CSDH expansion and re-accumulation
of hematoma by measuring the penetration
of 99mTc-human albumin complex into the
hematoma cavity which is an indirect method.
For this purpose, features of the fluid drains from
subdural cavity were observed in a total of 42
patients with cSDH and treated and followed by
our clinic. These patients underwent control CT
and evaluated. In these patients, the effects of
dexamethasone on the fluids drained and impact
on recurrence-residual disease was observed.

MATERIAL AND METHODS

In this study, 42 patients were treated and
evaluated who diagnosed with chronic subdural
hematoma and admitted the Neurosurgery Clinic
of Okmeydani Training and Research Hospital
between January 2004 and March 2010. The
diagnosis of all patients was confirmed by
computed tomography. 21 randomly selected
patients with chronic subdural hematoma were
started on dexamethasone, and the other 21
patients were not given dexamethasone. The
hemoglobin, total protein and albumin levels
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were determined in sample of chronic subdural
hematoma cavity taken during the operation, and
the fluid drained from the operation area. The
amount of fluid that drains was measured daily.

The patients were operated under general
anesthesia. The burr-hole craniotomy method
was applied to all patients. Skin incisions opened
according to the localization of the hematoma
and the way to match the flap removal. Burr-hole
opened in accordance with 2.5cm in diameter
hematoma localization. Paying attention to
hemostasis, chronic subdural hematoma opened
dura mater plus incision in a way that will not
damage the outer membrane. Burr hole was
burned to the bone boundary with bipolar. Chronic
subdural hematoma fluid was taken two syringes
in a way will not contaminated with blood
samples. There was inner and outer membrane
of hematoma in all chronic subdural hematoma
patients who received surgery. The cavity was
irrigated with serum physiological with drains
placed in the chronic subdural hematoma cavity.
Each burr hole by placing a drain connected to
the glove off the end of the drainage system. In
this closed system, the amount of the daily drain
may have been identified and sampled.

The fluid samples taken from chronic subdural
hematoma cavity during and after the operation
were studied in terms of and hemoglobin, total
protein and albumin levels in biochemistry and
microbiology laboratories. After the operation,
the amount of drained from the drain of the
patients which chronic subdural hematoma were
measured.

Table 1: Markwalder’s Grades of Chronic Subdural Hematoma

Sinir Sistemi Cerrahisi Derg 2022;8(1):17-27

The computed tomography was used for the
diagnosis of patients. By using the Yamashima
classification 9,
into five different types according to the CT
appearance as hyperdense, hypodense, isodense,
mixed-density and layered (layering).

hematomas were divided

The computed tomography was used in the
postoperative 1st and 3rd month for following
patients with chronic subdural hematoma.
Markwalder neurological classification was
used in the clinical classification of patients with
chronic subdural hematoma (Table 1).

Statistical analysis

SPSS 16 (statistical package for social sciences)
for Win7 and Office2007 was used for evaluating
statistically the data obtained in this study.
Data were analyzed using descriptive statistical
methods as well as the Mann-Whitney U and
paired sample t test (paired t test) were used.
Results at 95% confidence interval and the p
<0.005 level is evaluated.

RESULTS

1) Albumin Levels

A statistically significant difference was found
between in surgery and 1, 2, 3, 4 and 5th day
after surgery in terms of the albumin levels in
fluids. Figure 1 shows that these differences are
decreasing direction (p<0.05).

Grade 0: Patient neurologically normal

Grade 1: Patient alert and oriented; mild symptoms, such as headache; absent or mild symptoms or neurologic deficit, such as reflex

asymmetry

Grade 2: Patient drowsy or disoriented with variable neurological deficit, such as hemiparesis

Grade 3: Patient stuporous but responding appropriately to noxious stimuli; several focal signs, such as hemiparesis

Grade 4: Patient comatose with absent motor response to painful stimuli; decerebrate or decorticate posturing
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Figure 1. Change in Mean Albumin Levels in Fluids in
Intraoperative And Postoperative Periods

2) Total Protein Levels

A statistically significant difference was found
between in surgery and 1, 2, 3, 4 and 5th day
after surgery in terms of the total protein levels
in fluids (p<0.05). Figure 2 shows that these
differences are decreasing direction.
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Figure 2. Change in Mean Total Protein Levels in Fluids
in Intraoperative And Postoperative Periods

3) Hemoglobin Levels

A statistically significant difference was found
between in surgery and 1, 2, 3, 4 and 5th day
after surgery in terms of the hemoglobin levels
in fluids (p<0.05). Figure 3 shows that these
differences are decreasing direction.
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Figure 3. Change in Mean Hemoglobin Levels in Fluids
in Intraoperative And Postoperative Periods

4) Amount Fluid Daily Drains

A statistically significant difference was found
between in surgery and 1, 2, 3, 4 and 5th day
after surgery in terms of the amount fluid daily
drains levels (p<0.05). Figure 4 shows that these
differences are decreasing direction.
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Figure 4. Change in Fluid Amount Daily Drains in
Intraoperative And Postoperative Periods

Paired ttestAnalysis (Without Dexamethasone)
1) Albumin Levels

A statistically significant difference was found
between in surgery and 1, 2, 3, 4 and 5th day after
surgery in terms of the albumin levels in fluids
(p<0.05). Figure 5 shows that these differences
are decreasing direction.
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Figure 5. Change in Mean Albumin Levels in Fluids in
Intraoperative And Postoperative Periods in Patients
Dexamethasone not Used

2) Total Protein Levels

A statistically significant difference was found
between in surgery and 1, 2, 3, 4 and 5th day
after surgery in terms of the total protein levels
in fluids (p<0.05). Figure 6 shows that these
differences are decreasing direction.

0
Perop Postop Istday ~ Postop 2nd day ~ Postop 3rd day ~ Postop 4th day ~ Postop 5th day

Figure 6. Change in Mean Total Protein Levels in Fluids
in Intraoperative And Postoperative Periods in Patients
Dexamethasone not Used

3) Hemoglobin Levels

A statistically significant difference was found
between in surgery and 1, 2, 3, 4 and 5th day
after surgery in terms of the hemoglobin levels
in fluids (p<0.05). Figure 7 shows that these
differences are decreasing direction.
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Figure 7. Change in Mean Total Hemoglobin Levels in
Fluids in Intraoperative And Postoperative Periods in
Patients Dexamethasone not Used

4) Fluid Amount Daily Drains

A statistically significant difference was found
between in surgery and 1, 2, 3, 4 and 5th day
after surgery in terms of the fluid amount daily
drains levels (p<0.05). Figure 8 shows that these
differences are decreasing direction.
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Figure 8. Change in Amount Fluid Daily Drains in
Intraoperative And Postoperative Periods in Patients
Dexamethasone not Used
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Comparative Analysis
1) Albumin Levels
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Figure 9. Average Albumin Levels in Fluids Taken From
Patients Dexamethasone Used and Dexamethasone not
Used

Figure 9 considering that; the average levels
of albumin in the fluids taken from patients
dexamethasone used were significantly lower in
every stage than the patients dexamethasone not
used (p<0.05). Mann-Whitney U test was used to
evaluate whether the difference was significant
or not. According to the test results; there was
a statistically significant difference in terms of
albumin levels in the fluid taken intraoperatively
(p<0.05). However, there was no difference for
Ist, 2nd and 3rd day in terms of albumin levels in
fluids between two groups dexamethasone used
and not used. There was a significant difference
again for 4th day and 5th day after the operation
(p<0.05).

2) Total Protein Levels

07

0 014
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Figure 10. Average Total Protein Levels in Fluids Taken
From Patients Dexamethasone Used and Dexamethasone
not Used

As shown in Figure 10; the average levels of
total protein in the fluids taken from patients
dexamethasone used were significantly lower
in every stage than the patients dexamethasone
not used (p<0.05). Mann-Whitney U test was
used to evaluate whether the difference was
significant or not. According to the test results;
there was a statistically significant difference in
terms of total protein levels in the fluid taken
intraoperatively (p<0.05). However, there was no
difference for 1st, 2nd and 3rd day in terms of
total protein levels in fluids between two groups
dexamethasone used and not used. There was a
significant difference again for 4th and 5th days
after the operation (p<0.05).

3) Hemoglobin Levels

Perop Postop Istday Postop2nd day Postop 3rdday ~ Postop 4th day  Postop Sth day

used d i not used

Figure 11. Average Hemoglobin Levels in Fluids Taken
From Patients Dexamethasone Used and Dexamethasone
not Used

Figure 11 shows that the average levels of
hemoglobin in the fluids taken from patients
dexamethasone used were significantly lower
in every stage than the patients dexamethasone
not used (p<0.05). Mann-Whitney U test was
used to evaluate whether the difference was
significant or not. According to the test results;
there was a statistically significant difference
in terms of hemoglobin levels in the fluid taken
intraoperatively, and 1st, 2nd, 3rd, 4th and 5th
days after the operation (p<0.05).
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4) Fluid Amount Daily Drains
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Figure 12. Fluid Amount Daily Drains in Patients
Dexamethasone Used and Dexamethasone not Used

Figure 12 shows that the average levels of fluid
amountdailydrainsinthe fluidstaken frompatients
dexamethasone used were significantly lower in
every stage than the patients dexamethasone not
used (p<0.05). Mann-Whitney U test was used to
evaluate whether the difference was significant
or not. According to the test results; there was
a statistically significant difference in terms of
fluid amount daily drains taken intraoperatively,
and 2nd, 3rd, 4th and 5th days after the operation
(p<0.05). Only postoperative day 1, fluid amounts
were similar for both groups.

Tomography Findings

o
Figure 13. On the CT scan, isodensity was detected in
48%, mixed density was in 33% and hypodensity was
in 19% of patients in the dexamethasone used group.
Hyperdense and layering condition was not observed in
these patients.
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Figure 14. On the CT scan, isodensity was detected in
67%, mixed density was in 24% and hypodensity was
in 9% of patients in the dexamethasone not used group.
Hyperdense and layering condition was not observed in
these patients.

DISCUSSION

Chronic subdural hematoma is a type of
intracranial hemorrhage frequently encountered
in brain surgery, but the pathophysiology has not
been fully clarified 421619,

Several ideas have been proposed about growth
of hematoma. 150 years ago, Bayle reported that
chronic bleeding causes the growth of subdural
hematoma. Dandy,
Apfelbarum et al. reported that chronic subdural
hematoma expansion is caused by the recurrent
bleeding from the capsule of hematoma (1°-21.

Putnam and Cushing,

The recurrent bleeding theory as a result of
increased levels of plasmin from macro-capillary
of the outer membranes of chronic subdural

hematoma is the most accepted theory for today
34

In the indicated that
microcapillary in outer membrane of chronic

literature, it was

subdural hematoma is extremely permeable,
this structures not or partly containing basement
membrane and containing gap junctions, cause
the plasma leakage into the hematoma. As aresult,
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it was reported that exudation and transudation
via macrocapillary can play an important role in
expansion of chronic subdural hematoma.

More recently, local hyperfibrinolysis in outer
membrane has been reported as major etiological
factor of chronic subdural hematoma 522,

According to the Markwalder neurological grade,
14 patients were identified as grade 1 and 7
patients were grade 2 in patients dexamethasone
used. Similarly, 15 patients were identified as
grade 1 and 6 patients were grade 2 in patients
dexamethasone not used.

The average age of our patients was 59.9 in
patients dexamethasone used, and was 63.2 in
patients dexamethasone not used.

As showed in Figure 13 and 14; On the CT scan,
isodensity was detected in 48%, mixt density was
in 33% and hypodensity was in 19% of patients
in the dexamethasone used group. Similarly,
isodensity was detected in 67%, mixt density was
in 24% and hypodensity was in 9% of patients in
the dexamethasone not used group. Hyperdense
and layering condition was not observed in both
of groups.

Unilateral chronic subdural hematoma was
detected in 20 patients and bilateral chronic
subdural hematoma was in 1 patient in the
patients dexamethasone used. On the other
hand; 18 patients have unilateral, and 3 patients
have bilateral chronic subdural hematoma in
dexamethasone not used group.

The control tomography had taken at 1st
and 3rd month after the operation in these
patients. The collection was re-detected in 11
patients dexamethasone not used in the control
tomography results. Based on clinical condition,

3 patients were reoperated. Unlike, in the
dexamethasone used group, the collection was
observed in 3 patients in the control tomography
results. Based on the clinical condition, none
of these patients was operated. Dexamethasone
that dose reducted and cutted was added to the
treatment again, and the patients were followed
up. The collection was not detected again in 3
patients in the control tomography.

The reduction of total protein and albumin levels
in the fluids followed daily from the closed
drainage system was statistically significant
in patients dexamethasone not used (p<0.05).
Similarly, the decrease in total protein and
albumin levels were significantly in the patients
dexamethasone used. The reduction of these two
groups was compared. There was no significant
difference in the first days after the operation,
but it has become significantly after the 3rd day
after the operation. Possible reasons are that
the reduction of amount drained and quicker
terminated closed drainage system in some
patients dexamethasone used.

The hemoglobin levels were measured in samples
of cavity taken during operation and daily fluids
draining from the cavity after operation in patients
dexamethasone not used. It was detected that the
reduction of hemoglobin levels was statistically
significant (p<0.05). This reduction was observed
similarly in patients dexamethasone used.

When two groups compared, the observed
decrease in hemoglobin for p-value levels in
patients dexamethasone used was found to be
more meaningful.

When the amount of fluids that drain from
the cavity to the closed drainage system after
operation compared on a daily basis (with paired
samples t test), p-value was found significant
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in terms of reduction of the amount drained
both in patients dexamethasone not used and
dexamethasone used (p<0.05).

CONCLUSION

In this study; the number of patients seen
collections in the control tomography was
more in the group dexamethasone not used, and
some patients required re-surgery in this group.
However, the number of patients seen collections
in the control tomography was so less in the group
dexamethasone used and no patient required
re-surgery. The amount of fluid is drained
from the cavity was statistically significant
less in dexamethasone use group compared the
dexamethasone not used group (p<0.05).

Consequently, the use of dexamethasone in
patients
reduce the amount of accumulation of fluids and

with chronic subdural hematoma
therefore recurrence-residue risk is also being

reduced.
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ABSTRACT

Objective: Hemilaminectomy can be used to treat different space-occupying lesions, whether intradural,
extramedullary, intramedullary, or extradural. In this study, We have investigated to illuminate the role of
hemilaminectomy in benign spinal cord tumors, which occupy the spinal canal.

Materials and Methods: 15 patients with spinal tumors who were operated on with hemilaminectomy were
included in the evaluation. The hemilaminectomy method was chosen based on the size, laterality, number of
segments involved, and possible pathologies. The demographics of the subjects, as well as their operating reports,
histological results, pre- and postoperative images, and follow-up information, were examined. Frankel grade
classification was used to assess the neurological status on admission and during follow-up.

Results: The mean age of the patients was 48.4 years. Nine of the patients were male and 6 were female.
According to tumor localization, 3 of them were cervical, 7 were thoracic, and 5 were lumbar. 4 of them were
meningiomas, 6 were ependymomas, and 5 were schwannomas. One patient was worse than the pre-operative,
and the post-operative grades of the remaining 11 patients were similar to the pre-operative grades. Post-operative
imaging showed that gross-total resection was achieved in all patients.

Conclusion: If used correctly and with a reasonable learning curve, limited unilateral hemilaminectomy can offer
enough access to the dural sac, allowing for safe resection of nearly all spinal intradural and extradural lesions.
Because it takes less time to operate than a standard laminectomy, it is better for older or high-risk patients.
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Amag¢: Hemilaminektomi intradural, ekstramediiller, intramediiller veya ekstradural olsun farkli yer kaplayan lezyonlarin tedavisinde
kullanilabilir. Bu ¢alismada, spinal kanali iggal eden iyi huylu omurilik tiimérlerinde hemilaminektominin roliinii aydinlatmaya calistik.
Gereg ve Yontem: Degerlendirmeye hemilaminektomi ile opere edilen spinal tiimorlii 15 hasta dahil edildi. Hemilaminektomi yontemi boyut,
lateralite, tutulan segment say1s1 ve olasi patolojilere gore secildi. Deneklerin demografik 6zellikleri, operasyon raporlari, histolojik sonuglari,
ameliyat Oncesi ve sonrasi goriintiileri ve takip bilgileri incelendi. Bagvuru ve takip sirasinda nérolojik durumu degerlendirmek i¢in Frankel
smiflamasi kullanildi.

Bulgular: Hastalarin ortalama yas1 48.4 idi. Hastalarin 9’u erkek, 6’s1 kadindi. Tiimor lokalizasyonuna gore 3’i servikal, 7’si torasik ve 5’1
lomberdi. 4’ii meningiom, 6’s1 ependimom ve 5’1 schwannom idi. Bir hastanin postoperatif Frankel skoru preoperatife gore daha kotiiydi, kalan
11 hastanin ise postoperatif skorlar1 preoperatiflere benzerdi. Postoperatif goriintiilemeler, tiim hastalarda gros-total rezeksiyona ulasildigini
gosterdi.

Sonug: Dogru ve makul bir 6grenme egrisi ile kullanilirsa, sinirh tek tarafli hemilaminektomi dural keseye yeterli erisim saglayarak neredeyse
tiim spinal intradural ve ekstradural lezyonlarin giivenli rezeksiyonuna izin verebilir. Standart bir laminektomiden daha az zaman aldigindan,

daha yaslh veya yiiksek riskli hastalar i¢in daha iyidir.

Anahtar Kelimeler: Spinal timor, hemilaminektomi, Frankel

INTRODUCTION

Spinal tumors are uncommon and occur in 1-2.5
persons per 100,000. Intradural spinal cord
tumors are typically accessible by laminectomy,
which allows for better vision. Interlaminar
fenestration, laminotomy, and hemilaminectomy
(HL) have also been used. Apart from full
resection, pre-morbid, preoperative, and
postoperative general clinical condition, tumor
grade, and location are all predictors of surgical
outcomes . The goal is to do a thorough
resection with minimally invasive procedures
while minimizing iatrogenic damage that might
result in postoperative problems ©-. Although
laminectomy provides appropriate exposure, it
has been associated with postoperative problems
such as hematoma development, spinal deformity,
dural constriction owing to epidural scarring,
and restricted access in the event of reoperation,
all of which can result in a poor outcome. To
replace laminectomy and reduce the risk of
postoperative instability and deformity, less
invasive techniques have been used. Bickham ©
described osteoplastic laminotomy, which was
used by Raimondi " and Parkinson . It has also
been advised that a decompressive laminectomy
be performed first, followed by fusion @. In
1991, Yasargil et al presented a study on a group
of 100 patients who were treated with HL for
spinal tumors or arteriovenous malformations ®.

Bertanalfy proposed in 1992 that for removal of
extramedullary lesions arising in the spinal canal,
HL combined with microsurgical methods should
be preferred to simple laminectomy. Following
that, HL has been used to treat different
space-occupying lesions, whether intradural,
extramedullary, intramedullary, or extradural
@910 Tn this retrospective study, we investigate
the profiles of spinal cord tumors that could be
removed through a unilateral HL. We would like
to illuminate its role in benign spinal cord tumors,
which occupy the spinal canal. Some technical
tips on overcoming the narrow surgical corridor
are also discussed.

MATERIALS AND METHODS

Patient Population

Fifteen patients who underwent minimally
invasive HL surgery due to spinal lesion were
included in this study. The HL method was
chosen based on the size, laterality, number of
segments involved, and possible pathologies.
The demographics of the subjects, as well as their
operating reports, histological results, pre- and
postoperative images, and follow-up information,
were examined. Frankel grade classification was
used to assess the neurological status on admission
and during follow-up . Preoperative dynamic
X-rays were used to assess possible instability;
preoperative CT scans were used to determine
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whether the intervertebral foramen was enlarged
or not; contrast-enhanced MRI was used to show
the side, size, and location of the suspected tumor
in all cases; and magnetic resonance angiography
was used to determine the relationship between
the tumor and the vertebral artery in cervical
spinal cord lesions. A postoperative MRI was
used to evaluate the extent of the lesion excision.

Surgical Technique

Preoperative steroids were given starting one
day before surgery and continuing up to three
days thereafter. The night before the surgery,
X-Ray imaging or MRI was obtained to properly
pinpoint the levels involved.

The patient was intubated in the operating room.
Electrophysiologic monitoring was performed
using MEP and SEP electrodes. Transcranial
electrical stimulation of the motor cortex was
used to record MEPs, with the stimulating
electrodes implanted on the scalp (hand or leg
area). The external anal sphincter, as well as the
abdomen of the muscles of the upper and lower
limbs, were used as recording electrodes.

The tumor level was determined using the C-arm
after the patient was placed in a prone posture.
Following the procedures utilized for unilateral
HL or discectomy, a midline skin incision was
made, followed by unilateral subperiosteal
muscle dissection and lamina exposure. The dural
sac was revealed by drilling the lamina, including
the base of the spinous process while maintaining
the facet joint. Before making a dural incision,
intraoperative ultrasonography can help detect

the lesion.

Because the surgical field is so narrow in
unilateral HL, it poses a problem. We used
several practical technological approaches to get
around this. The combination of undercutting of
the base of the spinous processes with concurrent
oblique tilting of the operating table to the
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contralateral side provided an adequate view for
the extradural and intradural procedures. The
lateral dural tacking procedure, which involves
tacking the ipsilateral dural border and suturing
it at the base of the muscle or fascia at the facet
joint rather than lifting or suspending it, was also
used. Internal debulking or piecemeal resection
helps in the dissection of solid tumors. Prior to
resection, if a tumor had a cystic component, the
cyst was punctured and aspirated. Cottonoids
applied to the upper and lower poles helped to
prevent blood clots from spreading too far down
the spinal canal. Because of the narrow window,
using an intraoperative ultrasonic aspirator was
not useful. To avoid adhesions, a gelatin sponge
was put on the subdural area before dural closure.
After that, a 4-0 vicryl running suture was used
to approximate the dural sac. The needle utilized
was a non-cutting 3/8 of a circle 8 mm needle,
which provides for easy movement in tight
places without causing huge dural holes. The
incision site was draped after the muscle layer,
subcutaneous tissue, and skin were closed.

Patients were usually discharged on the second
or third postoperative day after waking and
ambulating within a few hours of surgery.

RESULTS

15 patients with spinal tumors who were operated
on with HL between 2021-2022 were included in
the evaluation. The mean age of the patients was
48.4 years. Nine of the patients were male and 6
were female. When these tumors were examined
according to their localization, it was observed
that they were distributed in 3 cervical, 7 thoracic,
and 5 lumbar regions. Of these tumors, 9 were
intradural extramedullary localized and 6 were
intradural intramedullary localized. 4 patients had
pre-operative neurodeficiency. When examined
according to tumor pathologies, 4 meningiomas,
6 ependymomas, and 5 schwannomas were
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Axial T2

Figure 2. Postoperativi
C. Axial T2

observed. Surgical decompression levels were 1
in 8§ patients, 2 in 6 patients, and 3 in 1 patient,
respectively. Pre-operative and post-operative
Frankel grades of the patients were evaluated.
The preoperative Frankel grades of the 15
patients were E in 11, D in 1, C in 2, and B in
1; postoperatively Frankel grades were E in 11
Din 3, and C in 1. It was observed that the post-

operative Frankel grade of 3 patients was better
than the pre-operative, One patient was worse
than the pre-operative, and the post-operative
grades of the remaining 11 patients were similar
to the pre-operative grades. Post-operative
imaging showed that gross-total resection was
achieved in all patients (Table 1).
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Table 1. Characteristics of operated patients
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Number Age Sex Symptom Location Level Pathology Pre-op Frankel Post-op Frankel
1 36 M  Pain Intramedullary C2 Meningioma D C
2 25 F  Numbness, pain Extramedullary ~ C3- C4 Meningioma E E
3 49 F  Pain Intramedullary C4-C5-C6 Ependymoma E E
4 64 F  Pain Extramedullary ~ T7- T8 Meningioma E E
5 54 M Numbness, pain Extramedullary — T12 Ependymoma E E
6 61 F  Pain Extramedullary T2 Meningioma E E
7 66 M Numbness, pain Extramedullary  T1- T2 Schwannoma  E E
8 55 F  Weakness, numbness Intramedullary ~ TI1 Ependymoma C D
9 57 M Weakness, numbness Extramedullary  T8-T9 Schwannoma  C D
10 60 M Weakness Intramedullary Tl Ependymoma B D
11 44 M  Pain Intramedullary L1-L2 Ependymoma E E
12 14 M  Pain Intramedullary L2-3 Ependymoma E E
13 66 F  Pain Extramedullary L3 Schwannoma  E E
14 39 M  Pain Extramedullary L1 Schwannoma  E E
15 36 M  Pain Extramedullary L4 Schwannoma  E E
DISCUSSION malformations that were identified histologically.

Bickham © was the first to describe osteoplastic
laminotomy, and this procedure was advocated
by Raimondi V' and Parkinson @ to lessen the
danger of postlaminectomy spinal instability and
deformity. Yasargil et al used HL in a series of
malignancies and AVM patients in 1991 ®. In
1992, Bertanalfy showed that, when compared
to traditional laminectomy, HL coupled with
should be
for extramedullary lesions (¥, Spetzger et al

microsurgical methods favored
reported 3 intramedullary cavernoma who were
treated by HL (%, Sarioglu et al performed
unilateral HL on intradural extramedullary,
intramedullary, and extradural malignancies,
and observed no complications *!5, Oktem et al
reported similar outcomes !9, In patients with
cervical spinal cord malignancies, Asazuma et
al compared expanded open-door laminoplasty,
standard laminectomy, and HL. In comparison
to expansive open-door laminoplasty and
traditional laminectomy, HL had a lower rate of
cervical curvature type worsening. However, no
significant difference in pre- and postoperative
cervical curvature indices or range of motion
was seen in either group ©. Bian et al evaluated

at 16 patients who had intramedullary cavernous
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All of the patients had unilateral HL and tumor
resection using microsurgery. During the follow-
up period, none of the patients developed spinal
deformity or instability V. The sagittal Cobb
angle was assessed pre- and postoperatively
following HL surgeries on extramedullary or
extradural malignancies by Nagawa et al, and no
significant deterioration was seen ®. A modified
HL was also done, with no signs of instability
4718 Tacogenelli et al. reported a series of 30
patients with intradural extramedullary spinal
meningiomas who were at least 70 years old.
They state that a less invasive method had
the same probability of total tumor removal
as a laminectomy or laminotomy group while
offering a better postoperative course ©. In 16
patients with thoracic intraspinal malignancies,
Li et al performed in situ restorations of vertebral
laminae to HL. They noted less postoperative
problems, such as cerebrospinal fluid leakage,
pseudomeningocele, spinal deformity, and
instability, as a result of this surgery ?. The
biomechanical changes as a result of surgical
alteration for treatment of intradural tumors at
C3-6 using multilevel laminectomy, multilevel
HL,
fenestration with or without unilateral graded

and unilateral multilevel interlaminar



R. C. Koylii, The Role of Unilateral Hemilaminectomy in Benign Intradural Spinal Tumor Surgery

facetectomy were studied using a modified
nonlinear finite element model of the intact
cervical spine (C2-C7) developed by Xie et al.
When compared to laminectomy, the less invasive
techniques of unilateral multilevel interlaminar
fenestration and multilevel HL substantially
preserved the cervical spine’s flexion motion
(more than 48%), as well as the preserved
motion and minimal risk of postoperative spinal
instability @2V, In their research, Gu et al reported
16 patients with intradural extramedullary tumors
who were treated with unilateral HL, mentioning
limited invasion, decreased bleeding, and spinal
stability as benefits of this technique . For
intraspinal malignancies, Millward et al compared
laminectomy (34 patients) to HL (22 patients).
There was no difference in time of surgery,
resection completeness, complication rate, or
Frankel-grade improvements. However, the HL
group had a shorter post-operative stay, requires
fewer analgesics, and has less post-operative
kyphosis . Pompili et al evaluated at 97
individuals who had an intradural extramedullary
tumor and were operated on with a restricted HL
approach. No patient required external bracing

due to early or late spinal deformity or instability
@4

If performed properly and with a reasonable
learning curve, limited unilateral HL can provide
adequate access to the dural sac, allowing for safe
excision of nearly all intraspinal lesions.

Since we started performing unilateral HL
for the removal of spinal cord tumors, we
have successfully removed all consecutive
cases of spinal cord tumors. Although some
writers advocated unilateral HL for intradural
extramedullary tumors, for intramedullary

tumors, they recommended total laminectomy
(25,26)

Intraspinal lesions were, however,
removed with unilateral HL in our study. Because

grossly

the thoracic spine has the smallest canal width,
tumor removal with unilateral HL in the thoracic
region was thought to be more difficult than in the
cervical or lumbar regions, because the surgical
corridor from the skin surface to the spinal canal
is shallower. To observe the contralateral side
of the spinal canal, it may be helpful to tilt the
operating microscope or operating table.

CONCLUSION

If used correctly and with a reasonable learning
curve, limited unilateral HL can offer enough
access to the dural sac, allowing for safe
resection of nearly all spinal intradural and
extradural lesions. Because it takes less time to
operate than a standard laminectomy, it is better
for older or high-risk patients. Less discomfort,
a shorter hospital stay, and fewer postoperative
problems including cerebrospinal fluid leaking,
pseudomeningocele, spinal deformity, and
instability make this treatment a helpful tool in

the arsenal of spinal surgeons.
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AIN (Anterior Interosseous Nerve) Motor
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ABSTRACT

If proximal ulnar nerve injuries are not intervened, it usually leads to irreversible and negative consequences.
It results in motor and sensory defects in the areas innervated by the ulnar nerve and weakness in the intrinsic
muscles of the hand. In patients with irreversible ulnar nerve damage due to cubital tunnel syndrome that have
been left untreated for a long time, or proximal ulnar nerve injuries due to other reasons, the SETS method can
restore especially the intrinsic functions of the hand.

In this article, a patient with ulnar nerve damage that developed after benign tumor resection in the vicinity of the
ulnar nerve, and the SETS operation and its results, which was performed for a patient whose ulnar functions did
not return despite being followed with EMG for 1.5 years, are presented.
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Proksimal ulnar sinir yaralanmalarina miidahale edilmezse genellikle geri doniissiiz ve olumsuz sonuglara yol agar. Hastalarda ulnar sinirin
innerve ettigi alanlarda motor ve duyu kusuru, elin intrinsik kaslarinda giigsiizlikkle sonuglanir. Uzun siire tedavisiz kalmis kiibital tiinel
sendromuna bagli geri déniigsiiz ulnar sinir hasari olan hastalarda ya da diger sebeplere bagli gelisen proksimal ulnar sinir yaralanmalarinda
SETS yontemi ile 6zellikle elin intrinsik fonksiyonlarinda geri doniis saglanabilir.

Bu makalede ulnar sinir komsulugunda benign tiimér rezeksiyonu sonrasi gelisen ulnar sinir hasari olan ve 1.5 yil EMG ile takip edilmesine

ragmen ulnar fonksiyonlarinda doniis olmayan hastaya yapilan SETS operasyonu ve sonuglari sunulmustur.

Anahtar Kelimeler: Ulnar stipersarj, ulnar sinir, proksimal ulnar sinir hasari, sinir transferi, u¢-yan sinir transferi

CASE

A 44-year-old right-handed, 85kg, 181cm male
patient previously presented with a mass in the
distal right humerus. After the resection of a
benign calcified mass in the vicinity of the ulnar
nerve, hypoesthesia was detected in the area
innervated by the ulnar nerve. Control and follow-
up continued with EMG. We were consulted at
the 6th month control.

His complaints of numbness, tingling and loss
of strength in his right hand continued. On
examination, there was claw hand deformity in
the 4th and 5th fingers of the right hand. There
was no abduction-adduction of the fingers and
atrophy of the interosseous and hypotenar muscles
innervated by the ulnar nerve. Wartenberg, Jeanne

Figure 1. Benign tumor removed from the arm is seen on
the left and upper right, while AIN nerve transfer to the
ulnar nerve is seen in the lower right.
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and Froment sign findings were positive. Two
point separation measurements were increased
in the ulnar region, especially on the Sth finger
(> 4mm). In the current EMG, ulnar motor
conduction block was observed in the elbow
segment.

Aftertalking to the patient, ulnar nerve exploration
and release operation was recommended. When
the ulnar nerve was explored, it was observed
that its integrity was preserved. The ulnar
nerve was decompressed by dissection and
freed. Post-operative controls continued. Upon
the persistence of ulnar neuropathy findings
in the 3rd month after exploration, the patient
was consulted and a decision was made for re-
operation. The AIN motor branch to the pronotor
quadratus muscle was separated and the distal
end of the ulnar nerve was anastomosed. During
the repair, the nerves were sutured as an end-
to-side anastomosis. No nerve graft or neural
tube was used. Splint was applied for 1 month
postoperatively. Some important points about the
operation;

* The nerve should not be tense.

o If electrophysiological examination is to be
done during the case, tourniquet and muscle
relaxant should not be used.

* Ifanerve graftis to be taken, it should always
be kept moist.

At the 6th month postoperative, parmar adduction
functions were fully restored. In addition, the
atrophic hypotenar area was almost completely
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filled and the atrophy signs were almost
completely disappeared. In the postoperative
EMG, intrinsic motor functions were normal at
the distal level of the wrist.

DISCUISON

With the supercharged end-to-side anterior
interosseous nerve to ulnar motor nerve transfer
(SETS) method, recovery in intrinsic muscle
strength and improvement in claw hand deformity
can be achieved in isolated proximal ulnar nerve
injuries, especially in patients with motor function
loss. Barbour et al. © were the first to describe
SETS of AIN to ulnar motor fascicles transfer.
Nerve transfer has gained importance recently
due to the inadequate results of direct nerve
repair. The motor branch of AIN can be dissected
at the entrance to the pronator quadratus muscle.
Anastomosis can be performed by opening an
epineural window in the ulnar nerve 6-8 cm
proximal to the wrist crease.

In the study conducted by Ustiin ME et al. On
10 cadaver arms in 2001, it was revealed that the
most suitable nerve for motor branch transfer
in patients with ulnar nerve injury is the AIN
motor branch to the Pronotor Quadratus. The use
of flexor pollicis longus and flexor digitorum
profundus motor branches has been reported to
be less suitable, as a longer segment will require
grafting due to a longer distance .

In 2019, Eslam Koriem et al. compared isolated
ulnar repair and ulnar repair + SETS method on
21 patients with ulnar nerve injury. 11 patients
had ulnar repair + SETS, while 10 patients had
isolated ulnar repair. The results in terms of return
of intrinsic functions and regression of deformity
were observed better in the UR + SETS group .

In 2015, Davidge KM et al. 55 patients with
severe ulnar neuropathy were followed up for

an average of 8 = 5.7 months postoperatively.
Satisfactory improvement in intrinsic functions
was reported in 71% (39/55) of the patients 7.
In 2018, Jarvie G et al. Follow-up results of
two patients who operated with SETS method
were published. They reported that the intrinsic
muscle strength was measured as 5/5 in the
second-year control in the first patient, and 4 + /

5 in the second-year control in the second patient
®

CONCLUSION

The supercharge end-to-side transfer (SETS)
method is a successful method for restoring
hypotenar atrophy and restoring the intrinsic
functions of a patient with proximal ulnar nerve
injury. In the case we presented, we provided a
demonstrative improvement in the patient. The
atrophic hypotenar area was filled and palmar
adduction started again. An important point that
should not be forgotten in these cases is that only
motor functions will return and the sensory defect
will not return because the motor branch transfer
is performed.
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A Mass in the Neck. Lymphadenopathy or
Schwannoma?

Boyunda bir Kitle. Lenfadenopati mi ya da
Schwannoma mi?
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ABSTRACT

In clinical practice, it may be difficult to differentiate brachial plexus schwannoma from pathological lymph
nodes. Schwannoma is a relatively rare neoplasm arising from Schwann cells of the peripheral nerve sheath.
Although it can occur in any organ, including the extremities, trunk, and head, it rarely presents as an axillary
or supraclavicular lesion. In this the article, a 59-year-old male patient with painless swelling in the right
supraclavicular fossa and cystic lymphadenopathy reported on USG is presented.

Keywords: Brachial plexus, schwannomas, neck

0z

Klinik pratikte brakiyal pleksus schwannomunu patolojik lenf nodlarindan ayirt etmek zor olabilir. Schwannoma,
periferik sinir kilifinin Schwann hiicrelerinden kaynaklanan nispeten nadir bir neoplazmdir. Ekstremiteler, gévde
ve kafa dahil olmak iizere herhangi bir organda ortaya ¢ikabilmesine ragmen nadiren aksiller veya supraklavikiiler
lezyon olarak ortaya ¢ikar. Bu yazida sag supraklavikiiler fossada agrisiz sislik ve USG’de bildirilen kistik
lenfadenopatisi olan 59 yasinda erkek hasta sunulmaktadir.
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INTRODUCTION

Brachial
comprising only 5% of the upper limb tumors.
Schwannomas  are benign
tumors arising from the nerve sheath with
neuroectodermal origin. Twenty-five to forty

plexus tumors are uncommon,

slow-growing,

percent of these tumors are seen at the head
and neck. The most common originated from
the superior vestibiiler branch of the eighth
cranial nerve ), Schwannomas originating from
brachial plexus are rare and presenting as a cystic
mass have rarely been reported @. We report a
schwannoma of brachial plexus mimicking cystic
lymphadenopathy.

CASE REPORT

A 59 years old man was admitted to our hospital
with painless swelling in the right cervical region.
Withthediagnosis ofmalignantlymphadenopathy,
he was referred to an otolaryngology clinic for
an excisional biopsy. On physical examination,
a 3x2 cm mobile painless mass was noted in
the right supraclavicular region. There was
no sign of any neurological disturbance An
ultrasonographic

examination(USG) showed

a diameter of 29x17 mm supraclavicular

Figure 1. Ultrasound(USG) of a reported cystic
mass similar to supraclavicular subcutaneous
lymphadenopathy.
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subcutaneous cystic lymphadenopathy (Figure
1). A chest (computed tomography) CT scan was
normal. A percutaneous fine-needle biopsy of
the mass revealed only cystic contain. Surgical
exploration was performed under sedation with
local anesthesia.

During exploration, it was seen the mass arose
from the inferolateral part of the superior
truncus. The mass was completely excised from
the superior truncus of the brachial plexus with
microdissection (Figure 2). Macroscopically, the
tumor is 3.5x2x2cm in size, encapsulated, the
cross-sectional face is myxoid, brown, orange-
colored moire.

In microscopic examination: Tumor cells are
spindle-shaped elongated nuclei. It contains
cellular Antony A and myxoid Antony B
areas. The cellular areas form fascicular and
swirly configurations and are characteristic
of the tumor (Figure 3. a-b). Verocay bodies
consisting of eosinophilic cell bodies surrounded
by rows of nuclei can be seen. In the S-100
immunohistochemical staining, the cells were
stained diffusely (+) (Figure 3. c¢).On pathologic
examination, it was diagnosed as schwannoma
originating from the brachial plexus.

Figure 2. A mass completely removed by microdissection
from the superior trunk of the brachial plexus.
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Antony B areas are observed. H&E X25 b. Antony A fields (at the end of the arrows) and Antony B fields. H&E X100 c.
Immunohistochemically diffuse S100 positivity X25.

After the operation, the patient complained of
minor sensory and motor discomfort in the right
upper extremity. He had right shoulder abduction
difficulty. The patient received physical therapy
for three months. In the two-year follow-
up, neurological findings improved. Written
informed consent for publication was obtained
from the patient.

DISCUSSION

Schwannoma of the brachial plexus is very
rare. Most neurosurgeons encounter only a few
cases during life. Generally, schwannoma of the
brachial plexus presents with palpable mass such
as in our case. Even though asymptomatic ten
percent of schwannomas are to be malignant .

Knowledge of the anatomical location of the
brachial plexus can be helpful for diagnostic
and therapeutic purposes of various pathologic
conditions in the neck. The brachial plexus is
formed from the ventral nerve roots of C5 to T1.
The roots increase in size from C5 to C7 then
decrease from C8 to T1. These ventral roots unite
to form the trunks. C5 and C6 give rise to the
upper trunk, C7 to the middle trunk, and C8 and
T1 to the lower trunk. They are easily detected
on USG as thin, cord-like, hypoechoic structures

between the anterior and middle scalene muscles
®)

USG, CT, and magnetic resonance imaging
(MRI) can be used for diagnosis (1). CT and MRI
are efficient that showed cystic degeneration
@, Electromyography (EMG)
was able to show any neural damage but %
90 of schwannomas were observed normally
©), Percutaneous fine needle biopsy has been
suggested for the management of cervical mass.
However, in cervical masses, thought to be a

examination

neurogenic tumors, a fine needle biopsy is only
recommended for suspected malignancy, and
better surgical treatment results are observed in
those who do not undergo biopsy ©.

The first option in the treatment of schwannoma
is surgical resection. However, the resection
limits of the tumor are always difficult and
controversial. Neurological disorders may
occur during differentiation from the nerve
sheath ©. Post-operative motor and sensitive
deficits occurred in our case as well. Anti-edema
treatment was applied for the first week and then

rehabilitation with physical therapy.

In conclusion, brachial plexus schwannoma
is a rare phenomenon. It can mimic cystic
lymphadenopathy. It should be considered in the
differential diagnosis of supraclavicular masses.
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Noroendoskopi — Ekipmanlar, Kullanim
ve Calisma Ilkeleri

Neuroendoscopy — Equipment, Use and
Operating Principles
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“Endoskop”; iceri, igeriye anlamina gelen “endo” ve gérmek, goriintiilemek anlamina gelen “skope” kelimelerinin
birlesmesi ile olusan Yunanca kokenli bir kelimedir. Norosirurji alaninda endoskop ilk olarak ventrikil ici
patolojilerin ve hidrosefalinin tedavisinde kullanilmistir. Basarisiz cerrahi girisimler nedeniyle giindemden diisen
noroendoskop ilerleyen zamanlarda mikrocerrahiye yardimer olmasi amaciyla yeniden kullanima girmistir.

Anahtar Kelimeler: Noroendoskopi, ekipmanlar, ¢alisma prensipleri

ABSTRACT

“Endoscope”; It is a word of Greek origin, formed by the combination of the words “endo” meaning inside,
inside and “skope” meaning seeing and viewing. In the field of neurosurgery, the endoscope was first used in the
treatment of intraventricular pathologies and hydrocephalus. The neuroendoscope, which fell off the agenda due
to unsuccessful surgical interventions, was later reintroduced to assist microsurgery.

Keywords: Neuroendoscopy, equipment, operating principles
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GIRIS

Iki yiiz y1llik tasarim siirecinden sonra endoskopi

norogirurjikal  girisimlerde  intraventrikiiler
cerrahi, kafa tabani cerrahisi, spinal cerrahi ve
diger cesitli uygulamalar amaciyla giiniimiizde

yaygin olarak kullanilmaktadir.

1900’liyillarinbasindabasarisizcerrahigirisimler
nedeniyle giindemden diisen noéroendoskop,
ilerleyen zamanlarda mikrocerrahiye yardimei
olmast amaciyla yeniden kullanima girmistir.
Teknolojinin  gelismesiye  etkinligi  artan
néroendoskopi tamamlayici 6zelliginden ziyade
basli  basina

norosirurji  ameliyathanesinin

vazgegilmez bir ekipmani haline gelmistir.

Giliniimiizde kullanilan noéroendoskopun temel
fiziksel Ozelliklerini ve hassas ekipmanlarini
anlamak, basarili ve giivenli bir cerrahi igin
kag¢inilmazdir.
norosirurjikal alandakullanilan néroendoskopinin
hekimlere; caligsma ilkelerinin, kullanimi ile ilgili

Bu yazida amacimiz giincel

temel bilgilerin ve ekipmanlarinin ag¢iklanmasidir.
NOROENDOSKOPININ PARCALARI

a-Optik Komponentler

Fiberoptik Skoplar

Fiberoptik skoplar, prizma i¢ duvarlarindan
15181 yansimasi prensibi ile galisan biikiilebilir
silika-cam liflerinden olusur. Her silika-cam lifi
kiricilik indeksine kiyasla ¢ok diisiik olan bir
kaplama materyali kullanilir (kiricilik indeks
orani yaklasik 1,65). Bu sekilde iki fiberoptik lif
arasinda 1s1k gegisini engellenir ©.

Fiberoptik desteler iki ayri diziliste planlanir.
Koherent dizilis distal uctan proksimal uca
goriintiiniin ~ gézlemciye

ulagsmasim1  saglar.
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Inkoherent dizilis ise 151k kaynagindan ¢ikan 15131
cerrahi sahaya tasir. Fiberoptik skoplar, 2500 ile
30000 koherent fiberden olusabilir fakat ¢ogu
modern fiberoptik skop 6000 ile 10000 arasinda
koherent fiber igerir .

Optik fiber sayisi ve fiberoptik skopun capi
gorlintli kalitesi ile dogrudan iliskilidir. Yiiksek
kalite 1mm c¢apli fiberoptik skop 10000 piksel
icerir. Yiksek goruntii kalitesi elde etmek
icin gorilintiiniin ekranda pikseller arasinda
bosluk
gerekmektedir. 10000 piksel fiberskopta en fazla
20 cm’e (8 ing) kadar goriintii biyitiilebilir.

olusturmayacak kadar biiyiitiilmesi

Glinlimiiz sartlarinda fiberskop ile daha iyi
goriinti  kalitesi mimkiin degildir ©. Her
kullanimdan 6nce fiberskopun goriintii kalitesi
kontrol edilmelidir. Optik fiberler travmaya
kars1 ¢ok hassas oldugundan operasyon sirasinda
kolayca kirilabilir ve kirtlan optik fiberler
monitorde siyah nokta olarak goriintii verir. Ayrica
video sistemi ve lens arasinda yer alan “coupler”
goriintli kalitesi acisindan fiberskoplarda dnemli
yere sahiptir ©. 1960’11 yillardan 6nce tipki eski
tip mikroskoplarda oldugu gibi endoskoplarda
da 151k kaynagi olarak sicak 1sik yayan kiiciik
tungsten ampuller kullanilmaktaydi. Bu durum
ameliyat esnasinda iki tiir dezavantaj ortaya
cikarmaktaydi.  Birincisi,
yayilan 1s1 cerrahi sahadaki dokulara zarar
vermekteydi. Ikinci olarak da tungsten ampuller

151tk kaynagindan

mavi 151k dalgasi yayimlamadigi i¢in calisilan
sahay1 kirmizi renk agirlikli bir goriintii ile ortaya
koymaktaydi ©.

1956 yilinda Gastroentorolog olan Dr. Basil
Hirschowitz’in  ilk  fiberoptik
kullanmasiyla endoskopi alaninda yeni ufuk
Fiberoptik
girmesiyle hem daha dogal bir 151tk kaynagi

endoskopu

acild1. endoskopun  kullanima
ile ¢aligma imkani dogdu hem de 1s1 nedeniyle

ortaya ¢ikan doku yaralanmasimin dniine gecildi.
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Bir optik lif; silika (cam) yada plastikten yapilan,
biikiilebilir, saydam, insan sag¢ telinden de ince
bir materyaldir. Fiberoptik sistem, koherent ve
inkoherent yolaktan olusmaktadir. Koherent
yolak cerrahi sirasinda goriintiileme, inkoherent
yolak ise cerrahi sahayr aydinlatma gorevini
yapmaktadir ©. Fiberoptik endoskoplarda
¢oziiniirliik piksel olarak ol¢iilmektedir. Koherent
lif sayist arttikca piksel sayisi ve dolayisiyla
cozlintirlik de arttirmaktadir. Cogu fiberoptik
endoskop 2.500 ile 30.000 piksel icermektedir.
Endoskopun ¢ap1 piksel sayisina dogrudan etki
etmektedir. Cap arttikca piksel sayisinda artig
olast hale gelmektedir. Bu da, diger taraftan,
ekipman giderlerini arttirmaktadir. Iyi kalite 1 mm
capinda bir ndroendoskop 10.000 piksel icerir ve
yiiksek ¢ozintrliklii goriintii saglar. 1 mm’den
3 mm’ye kadar olan daha biiyiik endoskoplar
30.000 piksele kadar ¢oziiniirlik imkani sunar
©®_ Fakat fiberoptik endoskoplarin kullanimi
esnasinda yapilan manevralar nedeniyle optik
liflerin kirilmas1 piksel kaybina neden olur ve
boylece zamanla goriintii kalitesi bozulur.

Rijid-lens Skoplar

Ik kullanilan skoplar genis hava bosluklarini
sinirlayan ince cam lensler igeriyordu. Kiricilik
indeksi ile endoskoptan tasinan 1s1k miktarinin
dogru orantilt oldugunu ve bunun i¢in daha ¢ok
cam materyal kullanilmasimin gerektigini fark
eden Hopkins, genis hava bosluklari1 yerine cam
lens, ince cam lensler yerine hava kullanarak
“rijid-lens skop”lar1 gelistirdi ©. Hopkins’in
gelistirdigi lens sistemi Nitze’nin ayni c¢apl
eski dizaym ile karsilastirilldiginda Hopkins lens
sistemi 15181 yaklasik 9 kat daha iyi iletir. Hopkins,
bu durumu 151k iletiminin (L), 4R (R: kiricilik
indeksi) ile orantili olmasiyla agiklamistir ©.

Isik iletiminde bir baska Onemli konu ise
“kaplama”dir. Cam lens iginden gegen 151k, her
kirilma aninda %35 azalir. Rod-lens sisteminde

birden fazla cam materyal oldugunu diisiintirsek
rod-lens sistemi icin bu kayip 6nem kazanir.
Bunun 6niine gegmek igin biitiin cam yiizeyler
ultraince magnezyumflorid katman ile kaplanir.
Bu katman kirilma aninda 151k kaybini azaltir ve
hem endoskop hem de kamera icin optik kaliteyi
arttirir 459,

Rigid-lens skoplarin ¢oziniirligli  fiberoptik
skoplarda oldugu gibi piksel ile sinirli degildir.
Rigid-lens skoplar, fiberoptik skoplara gore daha
iyi ¢ozlniirlik ve odaklanma kalitesi saglar fakat
rigid-lens skoplarin yarigapinin daha genis olmasi
zorunlulugu bir dezavantajdir . Lens ve video
sistemi arasindaki “coupler” fiberoptik skoplarda
oldugunun tersine ¢ozilinlirliige etkisi diistiktiir.
Fiberoptik skoplara nazaran rijid-lens skoplar
daha diisiik 1g1kta ayni gorintii kalitesi elde
edilebilir ©. Bunun yani sira rigid-lens skoplar,
distal lensinin agisina gére 00den 1200ye kadar
gorls agis1 saglar O,

1960’11 yillara kadar kullanilan konvensiyonel
cam-lens endoskoplardaki lens sistemindeki optik
zincir daha kiiciik lensler ve daha biiyiik hava
bosluklart ile olusturulmaktaydi. Endoskopta
151k iletiminin kiricilik indeksi ile dogru orantilt
oldugunu fark eden Harold H. Hopkins, uzun
cam-lensler ve kii¢iik lens benzeri hava bosluklari
ve notral camlardan olusan yeni bir lens sistemi
gelistirmigtir ©.

Fiberoptik endoskoplarla karsilastirildiginda rod-
lens sistemi, 15181 dogrudan aktardigi i¢in daha iyi
1s1k iletimi, daha iyi ¢ézilintirliik, daha gercek renk
ayrimi; icerdigi uzun cam-lensler ve kii¢iik hava
bosluklari sayesinde ise daha genis goriis agisi ve
daha fazla biiyiitme orani saglamaktadir - Rod-
lens endoskoplar rijid olarak kullanilmaktadir.
Rijid endoskoplarda kullanilan skoplar 0°, 30°,
70° ve 120°liktir. Siklikla kullanilan skoplar ise
0° ve 30°lik skoplardir. 0°li skoplarda dogrudan
karsty1 gordiigiimiiz i¢in cerrahi olarak el-gdz
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oryantasyonu daha iyi saglanmaktadir. Skop
acisinin artmasiyla ile goriis agisinin degismesi ve
gorlis alaninin artmasi, cerrahi alana ulasilabilirlik
acisindan daha genis imkanlar saglarken cerrahin
el-gbz oryantasyonunu giderek bozmaktadir.
Fakat bu alanda tecriibe kazandik¢a cerrahin
maniiplasyon yetenegi artmaktadir ¢

Istk Kaynagt

Insan gozii, giines 1518ma adaptedir ve diinya
atmosferi i¢inde deniz seviyesinde hissedilen
15182 “iyi 151k denir. Giines, giin icerisinde tepe
noktasindayken 151k sicakligi yaklasik 6000 K
olarak kabul edilir. (Light and light sources Peter
G. St 17-18) Endoskopta kullanilan 151k kaynagi
hem operatore “iyi 151k” altinda ¢alisma imkani
saglamalidir hem de 15181 saglarken olusturdugu
1s1, cerrahi sahadaki dokuya zarar vermemelidir.
1963 yilinda ilk kez Storz tarafindan {iretilen
ve isimlendirilen soguk 151k kaynagi, diger 151k
kaynaklarina gore 1s1 yayilimi daha diistiktiir. Is1
yalitimina ragmen yiiksek 151k enerjisi nedeniyle
endoskopun u¢ kismi yine de dokulara zarar
verebilir @7,

Son yillarda soguk 1sik kaynagi olarak, 151k
5600-6400 K arasi
lambalar kullanilmaya baglanmistir ©. 300W

sicakligi olan Xenon
ile 500W arasinda olan bu 1sik kaynagi iistiin
resim kalitesini saglamaktadir ©. Uygun 151k
kaynagima ragmen, 1sik kaynagindaki ve optik
sistem igerisinde 151k iletimi sirasinda kayiplar
giinlimiizde hala ¢6ziim bekleyen bir problemdir.
Ozellikle fiberoptik skoplarda inkoherent ve
koherent demetler arasinda uygunsuz gegisler,
kullanilan kaplama materyalinin 15181 absorbe
etmesi ve daha genis olan 151k kaynagi kablolari
ile daha ince olan ndroendoskop arasindaki
baglanti yollar1 arasinda olan kayiplar nedeniyle
151k kaynagindan saglanan 118 degeri %30’a
kadar azalabilmektedir “).
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1-Isitk Kaynag
Endoskopik
yillarin ortalarma kadar sicak 151k kaynagi

cerrahi  operasyonlarda 60’1
kullanilmaktaydi. Enerjinin %90’1n1 1s1ya, sadece
%10’u 15182 doniismekteydi. Dolayist ile bu
sistem istenmeyen yanik ve sonugta nekrozlara
neden oluyordu. 1962’de Karl Storz 15181 ileterek
goriintli elde etmek amaciyla cam fiberlerin
kullanilabildigini kesfetti. Artik glinlimiizde
rod lens optik sistemleri ve fiberoptik eksternal
soguk 151k iletimi Storz’un lisansl fikri olarak
endoskop aydinlatma sistemlerinde standart
olarak kullanilmaktadir (Resim 1).

Resim 1. Soguk 151k kaynag “LP 5124 XENON 180W>
(Richard Wolf, Knittlingen, Almanya)

Kamera

Kamera, endoskopi sisteminin en énemli par¢asi
olarak disiiniilebilir. Uygun kamera se¢iminin
video zinciri ve aksesuarlari, endoskop tipi ve
yaym ekipmanlari segildikten sonra yapilmasi
daha faydalidir ©.

Giliniimiizde daha yaygmn olarak kullanilan
kamera tipi, “chip” kamera ya da “charged-couple
device” kameradir. “Single-chip” ve “three-
chip” olarak iki tipi mevcuttur. (Constantini)
CCD kameranin galisma prensibi, mikroislemci
teknolojisi ile aynidir. CCD iizerinde horizontal
ve vertikal
bulunmaktadir. Pikselin {izerine 1s1k diistiigiinde
151810 siddetine gore elektrik akimi olusur. Her
pikselin olusturdugu farkli voltajdaki elektrik
akimlart bir matriks gerilim olarak okunur ve

olarak yerlestirilmis pikseller

bu matriks gerilim analog-dijital ¢evirici (ADC)
ve islemci ile senkronize edilir ve dijital resim
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olarak depolanir ¢, CCD kameralarin kullanima
baslanmasi noroendoskopi ig¢in bir doniim
noktasi olmasina ragmen SD (standart definition)
three-chip CCD kameralarin sagladigi gortintii
kalitesi dahi arzu edilen ideal goriintii kalitesine
yaklagmamistir. Son yillarda kullanima giren HD
(high definition) three-chip CCD kameralar; hem
SD three-chip CCD kameralara gore 5 kat daha
yiiksek ¢oztntrlik (HD 1920x1080=2.073.600,
SD 720x576=414.720), hem de 16:9 gorintii
genisligi ile SD kameralarin sagladigr 4:3
ekran genisligine gore daha genis goriis alani
saglamakta. Ayrica SD three-chip CCD kameranin
sagladig1 resim hiz1 25 fps (frame per second)
iken HD three-chip CCD kamerada resim hizi
50 fps’dir. Bu nedenle goriintli netligi a¢isindan
da HD three-chip CCD kameralarin SD three-
chip CCD kameralara gore tartigmasiz tistiinliigii
vardir. Bununla birlikte HD kameralarin SD
kameralara gore daha agir olmasi cerrah agisindan
bir dezavantaj olarak kabul edilebilir.

SonzamanlardaCCDteknolojisinegdredahadiisiik
giic tiiketimi saglayan ve geleneksel yontemlerle
iiretildigi i¢in daha diigiik maliyetli olan CMOS
(Coplementary Metal Oxide Semiconductor)
kameralar kullanilmaya baglanmigti. CMOS
kamera teknolojisinde piksel yerine her birine
ayrt olarak bagli kablolarla iletimi saglanan
transistorlerle goriintii olusumu saglanmaktadir.
Ayni gorlintli kalitesini yakalamak icin CMOS
kameralarin CCD kameralara gore daha parlak
1s18a ihtiyaci vardir. (A CMOS in-pixel Murari)
Ancak CMOS kamera teknolojisinin CCD
kamera teknolojisine gore daha basarisiz oldugu
sonucuna varilmamalidir. Giiniimiizde hem
CMOS hem de CCD teknolojisinde yiiksek
performans saglanmaktadir ve CMOS kamera
teknolojisi CCD kamera teknolojisinin aksine
biiyiik dl¢lide gelisimini tamamlamamistir.

2-Kamera, Kamera Kontrol Birimi - Ekran ve
Goriintii Kaydedici

Artik giiniimiizde kamera sensorii CCD (Charge
Coupled Device) tiptedir. Renklerin daha iyi
rezolusyonunu ve parlak olmasini saglar. Ug adet
optik prizmaya sahip olan bu kamera, goriintiiniin
keskinligini arttirarak kontrast ayarmmin daha
iyl olmasma olanak saglar. Video kameralar
cogunlukla analogdur ve optik zoom vardir.
Analog kameradan CPU’e (Central processing
unit) ulasan sinyal buradan degisik kayit
cihazlarina sinyaller gonderebilir (Resim 2).

Genellikle endoskopik kamera iizerinde zoom,
netlik ve beyaz ayar i¢in olanlarin disinda ¢ok
fazla buton yoktur. Fakat monitdr ve video
kayit cihaz1 iizerinde renk, parlaklik, kontrast
vb. ayarlari saglayan butonlar bulunmaktadir ve
bunlarin ameliyati yapacak olan cerrahi ekip ve
personel tarafindan iyi bilinmesi gerekmektedir
(Resim 2).

Resim 2. Kamera ve kamera kontrol iinitesi

Analog sinyal igleme sistemli, ii¢ “CCD” ¢ipli,
gorlintiiyli, netligini bozmadan 21-36 mm
mesafede optikal olarak bilyiitebilme 6zelliginde
olan ve PAL goriinti sistemini kullanan,
“MEDICAL HD ENDOCAM 5509 PAL” Richard

Wolf (Knittlingen, Almanya).

Monitdriin bityiikliigii ise cerrahin iglemi yaptigi
mesafeye baglidir. 1,5m.” ye kadar olan kisa
mesafelerde 36 cm’lik kiigiik, 1,5m.’den daha
uzak mesafelerde ise 50 cm ve iizeri boyutta
monitdrler kullanilmasi onerilmektedir (Resim

3).
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Resim 3. Flat Screen Monitor

Coziniirligi 1280x1024 ve kontrast orani
yukari/agagi/sol/sag >10:1 89°/89°/89°/89° olan
19 inch “LMD-1950MD Sony” ( Japonya).

Monitor

Monitdr se¢iminde ¢oziiniirliik, ekran biiyiikligi
ve maliyet g6z oniinde bulundurulmasi gereken
ti¢ onemli unsurdur. Goriintii kalitesi acisindan
yiiksek ¢oziiniirliiklii monitdr daha iyi goriintii
kalitesi saglar. Bu nedenle kullanilan kamerayla
karsilastirildiginda daha diisiik ¢oziiniirlikte
monitdr  kullanmak,  kameranin  cerraha
saglayacagl avantajlar1 yok etmektedir. Ayni
zamanda kullanilan kameranin  ¢dziiniirliik
kalitesinden daha yiiksek ¢ozlniirliik kalitesinde
monitdr kullanmak da gereksizdir. Cilinkii daha iyi
bir monitdr, kameradan aldig1 goriintii kalitesini

arttirmayacaktir ©.

Monitor seciminde daha biiyiik ekran se¢gmek her
zaman daha iyi goriintii elde edilmesi anlamina
gelmeyebilir. Ozellikle piksel teknolojisi ile
calisan fiberskop kullaniminda ekran biiytikligi,
fiberskopun saglayacagi en genis goriintii
boyutundan daha biiyiik olursa ekranda izlenen
pikseller arast1 mesafe artacagi icin goriintii

kalitesi diisecektir ©. Monitoriin ekran biiytikligi
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seciminde bir baska Oonemli unsur ise cerrahin
islemi yaptigi mesafedir. 1,5 metreye kadar
olan kisa c¢alisma mesafesinde 36 santimetre
boyutunda; 1,5 metreden daha uzak calisma
mesafelerinde ise 50 c¢cm ve iizeri boyutlarda
monitorler kullanilmasi 6nerilmektedir.

2000’li yillardan 6nce CRT (catode ray tube)
monitdrler kullanilirken 6zellikle son 10 yillik
stirecte DTV (digital television) monitorler
daha yaygin olarak kullanilmaya baslanmistir.
DTV monitorlerin ¢aligma prensibi, gelen dijital
sinyallerin dekoder araciligiyla g¢oziimlenerek
dijital goriintiiye c¢evrilmesi esasina dayanir.
HDTV (High-resolution digital television)
monitorler, 1080x720 vya da 1920x1080
coziiniirlik o6zelligi ile DTV monitdrlere gore
daha istiin goriinti kalitesi saglar. HDTV
iki farkli formatta calisir: “interlaced” (i) ve
“progressive” (p). “Interlaced” formatinda ekran
horizontal hatlar halinde iki ayr1 pargaya boliiniir.
Bir parcada tek sayr ile numaralandiriimis
resim yayinlanirken diger pargada cift sayi ile
numaralandirilmig bir sonraki resim yayinlanir.
Geleneksel CRT televizyonlarda kullanilan bu
teknoloji, daha kiiciik ekranli dijital TVlerde
goriintli farki yaratmasa da, daha biiylik ekranli
dijital TVlerde goriintiide titreme hissi olugsmasina
neden olur. “Progressive” formatinda ise ekranda
tek seferde tek resim yaymlanir ve tiim resimler
ardigik olarak sirasiyla ekrana gelir. Bu durum,
daha fazla bant genisligi ihtiyac1 dogurmasi ile
beraber daha yumusak resim gecisi saglar.

Video ve Kayit

Fiberoptik kaliteli ~ video

gorlintiisii elde etmek igin kamera ve aktarim

endoskoplarda,

cihazlarmin ¢ozlinirligii yliksek olmadi ve
biiyiitme orani iyi secilmelidir ©. Gegmiste video
kayit cihazlar1 kullanilirken artik giintimiizde bu
gdrevi monitdr veya aktarim cihazlarinin i¢inde
bulunan hard diskler iistlenmistir.
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b-Nonoptik komponentler

Irrigasyon Pompasi

1-Cerrahi irigasyon pompasi

1,5 1t/dk akis hizi ve 150 mmHg basing
kapasiteye sahip, sivi yonetim sistemi 6zelligi ile
kullanilan sivinin miktarin1 da otomatik olarak
hesaplayabilen cerrahi irigasyon pompasi (Resim
4).

Resim 4. Cerrahi irigasyon pompasi

“2203 FLUID CONTROL SYSTEM” (Richard
Wolf, Knittlingen, Almanya).

Bipolar Koagiilatér

1-Radiofrekans cihazi

Perkutan tam endoskopik spinal cerrahi i¢in 6zel
olarak gelistirilmis, 4,0 Mhz frekans kapasitesinde
ve yiiksek frekans kapasitesine sahip oldugundan
diisiik giicte bile sinir dokular {izerinde gilivenli
bir koagiilasyon olanagi saglayan, monopolar ve
bipolar 6zellige sahip radyofrekans cihazi (Resim
5).

Resim 5 Radyofrekans cihazi

“2343Surgitron 4,0 Mhz Dual” Richard Wolf
Corporation (Ellman, NY, Amerika Birlesik
Devletleri )

- Cerrahi Enstriimanlar

a- Cerrahi El Aletleri

Kranial ve spinal cerrahi icin gelistirilmis el
aletleri mevcuttur. Resim 6 da spinal cerrahi i¢in
gerekli el aletleri demostratif olarak verilmistir.

a. Spinal igne (1,25 mm genislikte, 25 cm
uzunlukta)

‘

b. Disektor (2,5 -4,0 mm geniglikte, 35 cm
uzunlukta)

c. Dilatator (5,9 — 6,9 mm geniglikte, 7 cm
uzunlukta, cift kanalli)

d. Calisma kantilii (30°, 8 mm genislikte, 18,5 cm
uzunlukta)

l

e. Calisma kaniinii atagsmani (8 mm genislik i¢in)

f. Mikro-rongeur (2,5 mm geniglikte, 29 cm

uzunlukta)
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g. Mikro-punch (2,5 mm genislikte, 29 cm
uzunlukta)

h. Mikro-rongeur (2,0 mm genislikte, 29 cm
uzunlukta)

1. Hook (2,0- 2,5 mm genislikte, 29 cm uzunlukta)

;-—

e ———

j. 25° teleskop (4,1 mm genislikte caligma kanali,
6.9 x 5,9 capl1 16,5 — 20,7 cm uzunlukta)

k. Radyofrekans
genislikte)

bipolar probu (2,5 mm

B

Resim 6a, b, ¢, d, e, f, g, h, i, j, ki Endoskopik lomber

cerrahi icin gerekli ekipmanlar.

SONUC
Teknolojik gelismelerin  etkileri  Norosirurji
pratigine de yansimaktadir (9. 1900’li

yillarin basinda basarisiz cerrahi girigimler
nedeniyle giindemden diisen noroendoskop
ilerleyen zamanlarda mikrocerrahiye yardimei
olmast amaciyla yeniden kullanima girmistir.
Teknolojinin  gelismesiye  etkinligi  artan
noroendoskopi tamamlayici 6zelliginden ziyade
basli basina ndrosirurji ameliyathanesinin
vazgecilmez bir ekipmani haline gelmistir. iki

yiz yillik tasarim siirecinden sonra endoskop
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norosirurjikal — girisimlerde  yaygin  olarak

kullanilmaktadir. Giniimizde kullanilan

néroendoskopun temel fiziksel 6zelliklerini ve
hassas ekipmanlarini anlamak, bagarili ve giivenli
bir cerrahi i¢in kagimilmazdir.

Cikar catismasi: Calismamizda herhangi bir
cikar catismasi bulunmamaktadir.

Finansal destek: Calismamizda finansal destek
alimamustir.
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