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ORIGINAL ARTICLE / ORJINAL CALISMA

ANATOMICAL COMPARISON BETWEEN HUMAN AND CALF SACRAL SPINE:
FIRST SACRAL VERTEBRA PEDICLE MORPHOLOGY

INSAN VE DANA VERTEBRASININ ANATOMIK KARSILASTIRILMASI: BIRINCI
SAKRAL OMUR PEDIKULUNUN MORFOLOJISI

Alihan DERINCEK?*, Murat CINAR*, Metin OZALAY*, Sercan AKPINAR*

SUMMARY:
Study Design: Quantitative anatomic

Background Data: There is no anatomical
comparative study between human versus calf
first sacral vertebra in English literature.

Purpose: To determine quantitative anatomic
data of the first sacral vertebra of calf and
compare to the human cadaver.

Material and Methods: 3 linear and 2
angular parameters were obtained from twelve
fresh frozen calves (2 years old) first sacral
vertebras and compared twelve female human
cadaver measurements. Anterior-posterior width
of S1 pedicle (W), pedicle length (XP), cephalad-
caudad height of S1 pedicle (H), transverse (T°)
and sagittal (S°) angle of S1 pedicle were
measured. The measurements between calf and
human specimens for each parameter were
compared with using a two-tailed Student t test.

Results: The mean cephalad-caudad height
of pedicle (H) were measured 13.6 + 2.3 mm in
the human and 44.4 + 4.34 mm in the calf
(p<0.05). Anterior-posterior width (W) of the S1

pedicle was measured as 22.5 + 2.6 mm on an
average in the human. In the calf, width was
measured as 26.02 + 1.95 mm (p<0.05). The
mean length of S1 pedicle (XP) was measured
50.7 = 3.7 mm in the human, and 76.1 + 4.3 mm
in the calf (p<0.05). The mean S and T angles of
S1 pedicle were measured 19° + 2.9° and 43° +
2.3°, respectively in the human. In the calf, the
mean S and T angles were 16.37° + 2.5° and
44.04° + 5.84°, respectively. There was a
statistical significant difference between human
and calf mean sacral T angles (p< 0.05).
However, there was no statistical differences
between mean S angles (p>0.05).

Conclusion: Although there were some
statistical differences between the human and
calf S1 vertebras, the good comparability with
the human spine encourage the use of the two
years old calf S1 spine as a model for human
sacral spine research.
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OZET:
Calisma Dizayni: Kantitatif anatomik

Gecmis Bilgiler: Literattirde insan ve dana
1. sakral (S1) vertebrasini anatomik olarak
karsilastiran bir ¢alisma bulunmamaktadir.

Amacg: Dana S1 vertebrasinda kantitatif
anatomik dlgtiimler yapmak ve bunu mevcut
insan kadavra olgtimleri ile kargilastirmak.

Materyal ve Metod: 12 adet taze donmug
dana omurgasindan elde edilen (2 yas) 3 liner
ve 2 acisal olglim, 12 insan kadavrasina ait
Olctimler ile Kkarsilastirildi. Dana S1 vertebra
pedikdl anterior-posterior genigligi (W), pedikdil
uzunlugu (XP), sefalo-kaudad yliksekligi (H),
transvers (T°) ve sagital (S°) agilarinin élgdmdi
yapildi. Insan ve dana kadavra 6lgtimlerinden
elde edilen veriler ‘two-tailed Student t test’
kullanilarak karsilastirild).

Sonuclar: Ortalama pediktil sefalo-caudad
ylksekligi (H) insanda 13.6 + 2.3 mm iken,
dana kadavrasinda 44.4 + 4.34 mm olarak
Olegdildi (p<0.05). S-1 pedikdil anterior-posterior
genisligi (W) insanda ortalama 22.5 + 2.6 mm

iken danada 26.02 + 1.95 mm olarak bulundu
(p<0.05). Ortalama pedikil (XP) uzunlugu
insanda 50.7 + 3.7 mm iken, bu mesafe dana
kadavrasinda ortalama 76.1 + 4.3 mm dlgdlddi
(p<0.05). S1 pedikiil ortalama S and T acilari
insanda sirasiyla 19° + 2.9° ve 43° + 2.3 olarak
bulunurken, ayni dlgtimler dana kadavrasinda
sirasiyla 16.37° + 2.5° ve 44.04° + 5.84° olarak
Olgdldi. Dana ve insan sakrumlarindaki T
acllari ortalamalan istatistiki olarak énemli bir

fark saptanirken (p< 0.05), S acilar
ortalamalari arasinda istatistiki bir fark
bulunamamistir (p>0.05).

Tartisma: Insan ve dana S1 vertebralari
arasinda istatistiksel olarak fark olmakla
beraber, insan kadavrasi ile karsilastirilabilirligi
acisindan, sakral vertebra arastirmalarinda
dana sakrumu kullanimi cesaret vericidlir.

Anahtar Kelimeler:
Kadavra, Pedikdil

Kanit Diizeyi: Diizey |, Deneysel Anatomik
Calisma

Dana, Sakrum,
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INTRODUCTION:

Fresh human cadaver specimens are
difficult to obtain for in vitro experiments. It is
expensive and limited by availability. Animal
specimens are more easily available and
show much better homogeneity than human
specimens when selected for breed, gender,
age, and weight. Therefore, animals are
becoming more and more common as in vivo
and in vitro models for the human spine. Calf
sacral spine has been used for experimental
studies for a time “”®. There is no anatomical
comparison between human versus calf
sacrum in English literature. The aim of this
study is to determine quantitative anatomic
data of the first sacral vertebra of calf and
compare it directly with the corresponding
data of the human cadaver. The database
generated in this study may be helpful for
planning experimental studies using a calf
sacral spine model.

MATERIAL AND METHODS:

Twelve calves (2 years old) were harvested
and stored at —20°C. The sacrum did not have
any bony disease or deformity. All parameters
were measured bilaterally using calipers
accurate to 0.1 mm and a goniometry
accurate to 1°. Three linear and 2 angular
measurements were performed on sacrum.

Landmarks and
and Angular

- Description of
Distances of Linear
Measurement:

W distance: Anterior-posterior width of first
sacral vertebra (S1) pedicle was measured
between anterior and posterior cortex of S1
pedicle (Fig. 1).

Figure-1.
vertebra.

T angle in the superior view of the St

X point: This is a landmark that shows a
point below and lateral to the inferior tip of the
superior articular process of S1 and
represents the entrance point of S1 screw
insertion (Fig. 1-2).

Figure-2. Posterior view of the S-1 vertebra.
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P point: Promontorium (Fig. 1 and Fig. 3).

XP distance: Pedicle length is the distance from
entrance point (X) to promontorium (P) (Fig. 1).

H distance: Cephalad-caudad height of S1
pedicle. H distance was measured between
the most superior border of the S1 foramen
and superior surface of body of S1 (Fig. 3).

Figure-3. Frontal view of the hemisacrum.

T angle: Transverse angle of S1 pedicle. T
angle represents the angle between vertebral
antero-posterior midline of S1 and XP line on
transverse plane (Fig. 1).

S angle: Sagittal angle of S1 pedicle. S
angle represents the angle between
transverse plane of superior surface of S1 and
XP line on sagittal plane (Fig. 4).

The measurements between calf and
human specimens for each parameter were
compared with using a two-tailed Student t
test. For this comparison, the data of human
cadaver were using from the article which is
published in 2003 ©. All comparisons were
made at a statistical significance level of 0.05
or 95 % confidence.

Figure-4. S angle in the sagittal view of the hemisacrum.

RESULTS:

Totally 12 specimens were measured,
distinguishing between calf and human
specimens for each parameter. Anterior-
posterior width (W) of the S1 pedicle was
measured as 22.5 + 2.6 mm on an average in
the human. In the calf, width was measured as
26.02 + 1.95 mm on an average (p<0.05). The
mean length of S1 pedicle (XP) was measured
50.7 + 3.7 mm in the human, and 76.1 + 4.3
mm in the calf (p<0.05).

The mean cephalad-caudad height of
pedicle (H) were measured 13.6 + 2.3 mm in
the human and 44.4 + 4.34 mm in the calf
(p<0.05). The mean S and T angles of S1
pedicle were measured 19° + 2.9° and 43° +
2.3°, respectively in the human. In the calf, the
mean S and T angles were 16.37° + 2.5° and
44.04° + 5.84°, respectively. There was a
statistical significant difference between
human and calf mean sacral T angles (p<
0.05). However there was no statistical
differences between mean S angles (p>0.05)
(Table-1 and 2).
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Table - 1. Summary of anatomic measurement of calf S1 pedicle

Specimen H (mm) W (mm) XP (mm) T (derece) S’ (derece)

1 48 25.7 80.5 41 191
2 39.5 26.5 81 51 16.2
3 45.5 28.3 79.8 47.5 20.1
4 48 255 76.5 53.5 19
5 47 26.1 76.4 50 15.8
6 48 27.5 75.2 415 16.1
7 41 26.6 65.7 39 10.2
8 431 222 77.8 49 16.1
9 52.2 234 79.2 41 15.1
10 425 245 70.5 40.5 16.8
11 38.5 29 75.6 39.5 15.7
12 39.5 27 75 35 16.3

Mean 444 26.02 76.1 44.04 16.37

H distance; Cephalad-caudad height of S1 pedicle.

W distance; Anterior-posterior widht of S1 pedicle.

XP distance; Pedicle length is the distance from entrence point (X) to promontorium (P).
T angle; Transverse angle of S1 pedicle.

S angle; Sagittal angle of S1 pedicle.

Table - 2. Summary of anatomic measurement of human S1 pedicle (Okutan et al)

Specimen H (mm) W (mm) XP (mm) T° (derece) S’ (derece)

1 12.92 21 48.63 45.68 19.83
2 14.21 21.2 53.01 41.31 20.24
3 15.84 22.7 53.04 45.82 16.95
4 12.71 25.8 48.8 44.22 16.95
5 10.3 241 52.25 44.48 18.85
6 14.26 234 49.88 41.07 221
7 10.92 15.2 55.77 43.6 18.16
8 10.64 18.5 49.39 441 21.82
9 16.53 245 50.45 40.15 17.77
10 11.01 23.8 45.21 43.93 20.69
11 16.97 24 46.2 41.18 19.38
12 16.94 25.8 55.8 40.45 15.25

Mean 13.6 225 50.7 43 19

H distance; Cephalad-caudad height of S1 pedicle.

W distance; Anterior-posterior widht of S1 pedicle.

XP distance; Pedicle length is the distance from entrence point (X) to promontorium (P).
T angle; Transverse angle of S1 pedicle.

S angle; Sagittal angle of S1 pedicle.
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DISCUSSION:

Achieving fusion across the lumbosacral
junction is still serious clinical problem when
extending fusion levels to the sacrum. In
lumbosacral junction, osteoporotic bone,
lumbosacral overloading and increased motion
can negative effect on fusion. Transpedicular
screw is favorable surgical fixation technique
for treatment of spinal disorders. Pedicle screw
fixation provides short and rigid segmental
stabilization, even in the absence of intact
posterior elements. There are different
techniques of screw application at sacrum to
achieve rigid fusion such as S1 pedicle screw,
ala screw, iliac screw, second sacral vertebra
pedicle screw or combination of these
techniques. S1 pedicle screw insertion is
preferable techniques between spine surgeons
because the biomechanical advantages "°.
Therefore S1 pedicle screw insertion is most
critical point of the fixation. Appropriate S1
pedicle screw placement, depends not only
entrance point of S1 screw insertion but also
the direction of the screw without injury to the
adjacent vital structures. There is always risk to
damage the nerve root in the S1 foramen if the
screw placed very medially and anterior
vascular structures if the screw directed very
laterally from the widely accepted entry point. In
cases in which there is a closed posterior
superior iliac spine, its medial situation prevents
lateral oblique placement of the screw inserter
sleeve and directing the screw to the
anteromedial aspect of S-1 and the ilium
resection can provide to enable a greater
anteromedial trajectory for placement of S-1
pedicle screws ©. Both anatomically and
biomechanical most secure first sacral screw
placement passes through the first sacral

1,2,10)

pedicle to the sacral promontory "',

Pedicle width and sagittal angle of calf S1
pedicle has close similarity compare to human
even in statistical differences (p<0.05). On the
other hand, there was no statistical differences
of transverse angle of S1 pedicle between
human and calf sacrum (p>0.05). These three
parameters show that both human and calf S1
vertebra require similar pedicle angular
orientation during screw insertion. Based on
this study, 40-45 degree medio-lateral and 16-
19 degree sagittal orientation is most secure
screw direction both human and calf. Peretti et
al. notified that the oblique forward and inward
degrees of S1 are 15° and 30°, respectively in
human ©. Louis also recommended inward
screw insertion at an angle of 30-45 degrees
in human ©.

Height of calf S1 pedicle is 3 times higher
than the human which gives more sagittal plan
safety zone to calf S1 pedicle for implantation.
The mean pedicle length of calf S1 is almost
1.5 times longer than the human S1 pedicle
(p<0.05). Appropriate mean pedicle screw
length is around 50 mm for human and 75 mm
for calf S1 pedicle.

CONCLUSION:

Without doubt, calf and human S1 vertebra
are different. Calf S1 vertebra pedicle is longer
and larger than human S1 vertebra. The
statistical evaluation in this study confirmed
this difference. Although there were some
differences between the human and calf S1
vertebras, the good comparability with the
human spine encourage the use of the two
years old calf S1 spine as a model for human
sacral spine research especially in
lumbosacral fixation methods.
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TAZE DANA TORAKAL VE LOMBER OMURGASINA SERBEST EL TEKNIGI
ILE TRANSPEDIKULER VIDA UYGULAMASINDA ACISAL GUVENLI ZONUN
ARASTIRILMASI

THE ANGULAR SAFE ZONE FOR THE FREE HAND TECHNIQUE
TRANPEDICULAR SCREW APPLICATION IN THE THORACIC AND LUMBAR
FRESH CALF SPINE

Burak A_I_(AN*, i.__Teo[pan BENLI**, Dogac KARAGUVEN__***, Myrat KOKEN***,
Ozgur BULBUL***, Tugrul YILDIRIM*** Selguk OZDOGAN****

OZET:

Vertebra deformitelerinde pedikiiler vidalar
uzun zamandir kullanilmaktadir, ancak
vidalarin spinal kanala penetrasyonu sonucu
norolojik defisit olusma riski, daha gtivenli
olduguna inanilan torakolomber (T12-L1) ve
lomber bélgede kullanimi ile sinirli kalmasina
yol acmigtir. Son yillarda, ¢zellikle skolyotik
deformitelerin tedavisinde torakal bdlgede
cengeller, lomber bdlgede ise pediktler
vidalardan olusan hibrid sistemler yerine tim
vertebral seviyelere pediktiler vida uygulamasi
yapilan 3. kusak modern sistemler yaygin
olarak  kullanilmaya  baglanmistir.  Bu
calismada, dana vertebrasinda, hem torakal,
hem de lomber bdlgede serbest el teknigi ile
transpedikdiler vida uygulamasi sonrasi ortaya
¢tkan malpozisyon oraninin ve kanala veya
vertebra cismi disina penetrasyon olmaksizin
vida yerlestirilen gdvenli acgisal araligin
saptanmasi amacglanmigtir. Bu amagla, T1-L6
arasi blittin olarak ¢ikartilan 10 adet taze dana

(
(
(=
(

omurgas! kullaniimigtir. Bu omurlara vida
uygulamasinda acemi bes uygulayici
tarafindan, tim vertebral seviyeye cift tarafli
toplam 320 lglncl kusak pedikller vida
konulmustur. Tdm drnekler, 16 kesit bilgisayarli
tomografi ile spiral olarak taranmis, tim vida
pozisyonlari gézden gecirilmis ve sagital plana
g0re acgilanmalari Slgdlmdsttir.

Tim vida uygulamalari, birlikte
degerlendirildiginde, konulan 320 vidanin 33
(% 10.3)’tintin malpozisyona sahip oldugu
belirlenmigtir.  Bu  malpozisyona  sahip
vidalardan 4 (% 1.2)’d ciddi, 24 (% 7.5) ve 5 (%
1.6) hafif diizeyde penetrasyonu oldugu
gozlenmigtir. Torakal ve lomber malpozisyon
oranlari karsilastirildiginda, istatistiki olarak bir
fark olmadigi saptanmistir (p>0.05). Torakal
bélgede herhangi bir penetrasyon yapmaksizin
pediktil icinde yer alan 185 vidanin ortalama
13.7° + 5.8° agi ile kondugu, givenli agi
araliginin  4° ile 20° arasinda oldugu
belirlenmisgtir. Lomber bdlgede ise
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malpozisyona yol agmayan givenli zonun 22°
ile 34° arasinda oldugu saptanmigtir.

Sonug¢ olarak kadavra ve cerrahi
uygulamalariyla benzer malpozisyon oranlari
elde edildigi g6z oniinde tutularak, pedikdler
vida uygulamalarinda, égrenme stirecinde, taze
dana vertebrasinin iyi bir model oldugu ileri
surdlmdstdr. Bu c¢alismanin verilerine gdre
torakal ve lomber bdlgedeki malpozisyon
oranlari benzer oldugu, gtvenli agisal zona
dikkat edildigi stirece, torakal bélgede pedikiler
vida uygulamasi igin komplikasyon riski
acgisindan lomber bélgedekine ek olarak daha
yuiksek bir risk bulunmadidi fikri elde edilmigtir.

Anahtar Kelimeler: Pediktiler vida, dana
omurgasi, torakal vida uygulamasi

Kanit Diizeyi: Dtizey I, deneysel ¢alisma

SUMMARY

Pedicular screws were used in vertebra
deformities for a long time, however, it lead to a
limited use of them with the use of
thoracolumbar (T12-L1) and lomber zone, which
are believed to be safer, as a result of the
penetration of the screws to the spinal canals
the formation risk of neurological deficit. In
recent years, especially instead of using hooks
in the treatment of scoliosis deformations in
thoracic zone and hybrid systems consisting of
pedicular screws in lomber zone , 3rd generation
modern systems were started to use prevalently
on pedicular screw applications to all vertebral
levels. In this study, it was aimed to determine
safe angular interval ~where screws were
installed without any rate of malposition and
penetration to the canal or outside the
vertebrate substance which happened after the
application of transpedicular screw with free
hand technique both in thoracic and lomber
zone on calf vertebra. With this purpose, 10

12

fresh calf vertebral columns which were taken
out as a whole between T1-L6 were used. In the
application of screws to these vertebra, totally
320 double sided 3rd generation pedicular
screws were installed on all vertebral levels by 5
inexperienced operators. All of the samples
were scanned with 16 cross-section
computerized tomography spirally, all screw
positions were revised and their angles were
measured according to sagital plan.

When all screw applications were evaluated
together, it was found that 33 of 360 screws (%
10.3) which were installed had malposition. It
was observed that 4 of the screws (%1.2)
which had malposition were serious, 24 (%7.5)
and 5 (% 1.6) had slightly penetrated. When
malposition rates on thoracic and lombar were
compared, there was no difference statistically
(p>0.05). Without causing any penetration on
thoracic zone it was found that 185 screws,
which took place in pedicul, were installed with
13.7° =+ 5.8° and safe angular distance was
between 4° and 20°. It was determined that
safe zone which did not lead to malposition in
lomber zone was between 22° and 34°.

As a consequence, it was put forward that
fresh calf vertebra was a good model in
learning  process, and pedicular screw
applications by considering similar malposition
rates were obtained with surgical and cadaver
applications. According to the data of this
study, the malposition rates in thoracic and
lumbar zone were similar, so long as paying
attention to the safe angular zone; it was found
that there wasn’t a higher risk of pedicular
screw application in the thoracic zone in terms
of complication risk in addition to lumbar zone.

Key Words: Pedicular screw, calf spine,
thoracic screw application

Level of Evidence: Level |, experimental
study
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GiRiS:

Omurga  deformitelerinin tedavisinde,
omurganin U¢ boyutlu anatomofizyolojik ve
biyomekanik Ozelliklerinin daha iyi anlasiimasi
ve metallrjideki bayuk gelismeler, son birkag on
yildir gok 6énemli atilimlara yol agmigtir ¢+,
Bu dogrultuda, Ozellikle spinal deformitelerin
tedavisinde 3. kusak enstrimantasyon

5,19)

sistemleri basari ile kullanilmaktadir ¢,

Yapilan ¢alismalarda, lomber pedikuler vida
uygulamasinin, daha iyi bir fiksasyon ile daha
basarili U¢ planli korreksiyon olanagi verdigine,
cengel c¢ikmasi gibi sorunlari ortadan
kaldirdigina, kaynama oranlarinin nispeten
daha yiksek oldugu bildiriimistir ©'. Buna
karsin torakal bdlgede kullanimi, ilk
uygulamalarda vidalarin malpozisyonuna badli
gelisen nérolojik ve vaskuler komplikasyonlar
nedeniyle genel olarak sinirli kalmistir.

Pedikul vidasi uygulamasi, ilk olarak 1959
yilinda Boucher tarafindan tarif edilmekle
birlikte, 1960’larda Roy Camille tarafindan
popularize edilmistir ®®. Liljenqvist ve
arkadasglari, 120 torasik pedikdl vidasi
uygulamasini  bilgisayarh  tomografi ile
incelemigler, vidalarin % 25’nin pedikil veya
vertebral disina penetre oldugunu tespit
edilmigtir  ©“.  Torakal pedikiler vida
uygulamasi, son dekat icinde Suk tarafindan
tekrar gindeme getirilmis ve yayginlagsmistir
“ Yapilan yayinlarda torakal vida uygulamasi
ile malpozisyon % 3-44.2 oraninda bildirilirken,
norolojik defisit gelisme insidansi % 1
civarindadir ®.

Torakal vidalarin guvenli yollanmasi
acisindan birgcok yol gosterici tanimlanmaya
calisiimisgtir. Kim ve arkadaslarinin girig yerinin
dogru belirlenmesine yo6nelik calismalari,
bunlardan biridir ®®. Ancak, literatiirde pedikdil
anatomisine yonelik calismalar olsa da,

pedikiler vida uygulamasi icin acisal guvenli
bir zonun saptanmasina ydnelik az sayida
calisma bulunmaktadir. Bu nedenle bu
calismada torakal ve lomber bélgede serbest el
tekni@i ile vida uygulamasindaki malpozisyon
oranlari ve acisal guvenli zonun belirlenmesi
amaclanmigtir. Bunun i¢in bdtin olarak
cikartilan 10 adet dana omurgasi kullaniimistir.
Vidalarin durumu, bilgisayarli tomografi ile
belirlenmistir.

MATERYAL VE METOT:

Bu calismada, 2 yasinda benzer kilolardaki
danalardan elde edilen ve T-1’den itibaren
sakrumu icerecek sekilde izole edilen 10 adet
taze dana omurgasi kullaniimigtir. Dana
omurgalari bir bitin olarak alindiktan sonra,
profesyonel kasaplarca, omurga cisim ve
posterior elemanlarina zarar vermeksizin,
yumusak doku ve kaslardan arindiriimistir.
Ornekler kesim vyerinden alinir alinmaz,
calisma salonunda uygulamaya gecilmistir.

Orneklerin her biri bir calisma masasina
konulup, daha 6énce pedikuler vida koyma
konusunda hi¢ veya c¢ok az deneyimi olan 5
uygulayicitya, vida konulma teknikleri ayrintili
olarak anlatilmistir. Ornek ve uygulayici
eslesmeleri kura cekme ydntemi ile randomize
olarak yapilmistir. Her uygulayici, kendisine
disen 2 dana omurgasinin tum vertebral
segmentlerine usuline uygun olarak 3. nesil
pedikiler vidalar koymustur (Expedium®).
Torakal bélgede 6 mm capinda 50’lik, lomber
bdlgede 6 mm capinda 60’k vidalar
kullanilmistir.  Vida konulma esnasinda
uygulayicilara hicbir yénlendirme ve midahale
yapillmamistir. Calisma dizayni geregince tim
vida uygulamalar bir gin iginde bitirilmigtir.
Boylece her bir 6rnekte 10 torakal ve 6 lomber
omur olmak Uzere 100 torakal ve 60 lomber
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dana omurgasina cift tarafli vida konulmustur.
Sonug olarak, 200 torakal, 120 lomber olmak
Uzere toplam 320 pedikiler vida serbest el
teknigi ile yerlestirilmistir (Sekil-1).

—

[ St

Sekil-1. Taze dana lomber bdélgesine yerlestirilmis
pedikuler vidalar

Vida yerlestirme islemi bitirilen tim
O6rneklere, 16 kesitli bilgisayarli tomografide
spiral tarama yapilmistir. Her vida seviyesinde,
vidalarin dogru giris noktalarina sahip olup
olmadiklari, pedikll icinde olup olmadigi
incelenmigstir. Pedikiler alanin disina cikarak,
lateral korteksi veya spinal kanal komsu
korteksi penetre ederek kemik bUtinlugunun
bozulmasina yol acan tum vidalar, uygunsuz
pozisyonda (malpozisyon) olarak kabul
edilmiglerdir. Bilgisayarli tomografi ekraninda,
vidalarin tamami icin masa planina dik olan
sagittal aks ile vida aksi arasindaki aci
Olculerek vida yénelim acilar belirlenmistir.

Vida uygulayicilar, malpozisyon oranlari
acisindan karsilastiriimis ve uygulayicilar
arasinda fark olup olmadigi kontrol edilmigtir.
Toplam malpozisyon orani, torakal ve lomber
bélgedeki malpozisyon oranlari, malpozisyonun
cinsi (lateral veya medial penetrasyon) ve
malpozisyonun miktarina (Hafif: kortekste
minimal dizensizlik, Orta: vidanin bir kismi
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pedikiler alan disinda, Ciddi: Vidanin tamami
pedikiler ala disinda) gbre malpozisyon
oranlarinin dagiimlar belirlenmistir. Torakal ve
lomber bdlge malpozisyon oranlari istatistiki
olarak karsilagtirimistir. Pedikuler alan iginde
kalan ve dogru bir yerlesime sahip vidalarin aci
degerleri ortalamalar ve hangi ag¢i degerleri
arasinda yonelime sahip olduklari, hem laterale
hem de mediale malpozisyon gésteren vidalarin
acisal yonlenmeleri belirlenmigtir.

Istatistik calismalarda SPSS 11.0 for
Windows programi, “Student t- test for different
samples”, iki ylzde arasindaki farkin anlamlilik
testi ve varyans analizi (Kruskal Wallis) testi,
Pearson korelasyon regresyon testi kullaniimis,
olasilik degeri olarak 0.05 alinmistir.

SONUCLAR:

Bu calismada yer alan 10 dana omurgasinin
torakal ve lomber omurlarina egit sayida vida
koyan 5 acemi vida uygulayicisinin malpozisyon
oranlari istatistiki olarak benzer bulunmustur
(p>0.05). Tam vida uygulamasi birlikte
degerlendirildiginde, konulan 320 vidanin 33 (%
10.3)’Unin  malpozisyona sahip  oldugu
belirlenmistir. Bu malpozisyona sahip vidalardan
4 (% 1.2)0 ciddi, 24 (% 7.5) ve 5 (% 1.6) hafif
dlzeyde penetrasyonu oldugu gbzlenmistir.

Bu 33 malpozisyonun, 15’inin torakal, 18’inin
lomber bolgedeki vidalarda oldudu, sirasiyla
torakal ve lomber malpozisyonun % 12.5
(15/120) ve % 9 (18/200) goéruldugu
saptanmistir. Torakal ve lomber malpozisyon
oranlar karsilastirldiginda, istatistiki olarak bir
fark olmadidi belirlenmigtir (t: 1.059, p>0.05).

Laterale ydnlenen vida sayisi 11 (% 3.4) ve
mediale spinal kanala dogru ydnelen vida
sayisinin 22 (% 6.9) oldugu gézlenmistir. Torakal
bélgede 5 vidanin laterale ve 10 vidanin mediale
spinal kanala dogru, lomber bdélgede ise 6
vidanin laterale ve 12 vidanin mediale spinal
kanala dogru malpozisyonu oldugu saptanmistir.
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Torakal ve lomber bdlgedeki laterale ve mediale
ybnelen vida oranlar istatistiki olarak benzer
bulunmustur (p>0.05). Bununla beraber her iki
bélgedeki laterale ve mediale yénlenmede hafif,
orta ve ciddi penetrasyon oranlarl agisindan da
istatistiki bir fark bulunamamistir (p>0.05).

Torakal bolgede herhangi bir penetrasyon
yapmaksizin pedikil icinde yer alan 185 vidanin
ortalama 13.7° + 5.8° agI ile kondugu, guvenli agi
arahg@inin  4° ile 20° arasinda oldugu
belirlenmistir. Torakal bélgede mediale yonlenen
vidalarin ortalama 44.7° + 5.9° a¢i ile kondugu ve
tamaminin 22° Uzerinde oldugu, maksimum 34°
acl ile konuldugu saptanmigtir. Laterale yénlenen
vidalarin ise ortalama 8° + 5.7° ile konuldugu
minimum 0°, maksimum -15° agi ile konuldugu
belirlenmistir.

Lomber boélgede malpozisyona yol agmayan
guavenli zonun 22° ile 34° arasinda oldugu
saptanmigtir. Lomber bédlgede penetrasyon
gb6stermeyen vidalarin ortalama 28.3° + 3.5° ile
konuldugu gdézlenmistir (Sekil-2). Lomber
bélgede mediale yobnlenerek spinal kanali
penetre eden vidalarin ortalama 44.8° + 5.9° ile
konuldugu, minimal ac¢ilanmanin 36° oldugu,
penetrasyon olusturan maksimum acilanmanin
54° oldugu belirlenmigtir. Laterale malpozisyonu
olan vidalarin ortalama agilanmasi ise 15° + 4.9°
olup, minimum -10°, maksimum -20° aci ile
yollandigi saptanmistir (Sekil-3,4).

Sekil-2. Dana lomber omuruna dogru yonelimde

yerlestiriimis  pedikuler vidalarin

tomografi gérantileri

bilgisayarli
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Sekil-3. Lomber bélgede ayni seviyede hem orta
hem de ciddi medial penetrasyon

Sekil-4. Ayni omur seviyede hem orta hem de ciddi
lateral penetrasyon

Vidalarin gavenli zon diginda acilarinin
artirlmasinin mediale, azaltiimasinin laterale
penetrasyon siddeti ile korele oldugu da
belirlenmistir (p<0.05). Torakal ve lomber agi
ortalamalari ve agi araliklari karsilastirildiginda
da istatistiki olarak anlamh bir fark oldugu
saptanmis (p<0.05), bu durumun bu iki
bdlgenin pedikll anatomilerinin farkli olmasina
baglanmistir.
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TARTISMA:

Modern sistemlerin, spinal deformitelerde ve
travmalarinda kullanima girmesiyle lomber
boélgede vida kullanimi kisa zamanda tim
Dunya’da yayginlasmis, ancak torakal bolgede
vida uygulamasinin potansiyel nérolojik defisit
ve vaskuller komplikasyon riski nedeniyle
kullanimi uzun yillar kisith oranda kalmigtir .
Lilienqvist ve arkadaslari, 120 torasik pedikul
vidasi uygulamasini bilgisayarli tomografi ile
incelemigler, vidalarin % 25’nin pedikul diginda
veya vertebral disina dogru oldudunu tespit
etmislerdir. Bu grupta nérolojik defisit
gbrilmemistir, ancak vidalarin  yakin
komsuluktaki aortaya hasar verme sansi
acisindan 6nemli bir tehlike olusturabilecegine
dikkat cekilmistir. Vidalarin orta hatta dogru
hatali yerlesimi, torakal boélgede medulla
spinalisin kanal icinde isgal ettigi alanin daha
fazla olmasi ve koklerin pediklllere yakin
komsulugu, pedikal caplarinin daha kuaguk
olmasi norolojik defisit olusma riskini
artirmaktadir .

Torakal bélgede vida kullanimi, esas olarak
Suk ve arkadaslarinin yayinlarini takiben
yaygilasmis ve torakal bdlgede cengeller
yerine pediktler vidalarin  kullaniminin
avantajlarina dair bircok yayin yapilmistir
#3549 Bu avantajlardan biri, pedikUler vidalarin
disa c¢ikma (pull-out) direncinin ¢engellere
nazaran daha yuksek olmasidir ®. Ayni
zamanda yapilan calismalar, pedikuler
vidalarin torakal bdlgede aksiyel, egici ve
rotasyonel kuvvetler kargisinda sagittal,
koronal ve transvers planda rijit bir fiksasyon
sagladigini  gostermektedir “**"** Bunun
disinda flzyon oranlarini artirdigi ve 6zellikle
posterior dekompresyon yapilan olgularda
daha guvenli bir fiksasyon yapildigini ileri stren

10,23-24,29,37,41)

calismalar da mevcuttur | :

Son yillarda yapilan bir cok calismada,
torasik pedikuler vida kullanilarak yapilan
segmenter posterior enstrimantasyonla basta
idiopatik skolyoz olmak Uzere, néromuskiler
skolyozda, adult skolyozda, revizyon
cerrahisinde ve hatta pediatrik yas grubunda,
u¢c planda da ylksek korreksiyon oranlari
saglandigi  bildiriimektedir ~71e17:2225273033)
Akgul ve arkadaslar, idiopatik skolyozlu
hastalarinda frontal planda % 40-88 oraninda
korreksiyon saglandigini saptamiglardir .
Luhman ve arkadaslari, 70° Uzeri, Hamzaoglu
ve arkadaglar ise 100° Uzeri rijit egriliklerde
bile anterior gevsetme gerekmeksizin
segmenter pedikiler vida sistemleriyle yuksek
oranda duzeltme elde ettiklerini rapor
etmiglerdir ""**. Diger taraftan birgok vida
seceneginin olmasi nedeniyle rodlarin vidalara
yerlestiriimesinin daha kolay oldugu ve guglu
rotasyonel etki ile torakoplasti ihtiyacinin
ortadan kalktigi, daha kisa hastane yatisi
nedeniyle gider avantaji sagladigi hakkinda da

8,25,31-32)

yayinlar vardir ¢ .

Torakal vida uygulamasinin en énemli ve
korkulan komplikasyonlari, noérolojik defisit
olusmasi ve vaskuller komplikasyonlardir.
Literatlirde ndrolojik defisit oranlari, % 0.26 ile -
% 17 arasinda degismektedir ®®. Ancak, teorik
bilgi bazen pratik uygulamalardaki hatalari yine
de  engellememektedir®®. Diab  ve
arkadaslarinin 2007 yilinda yayinladiklari 1301
enstrimantasyon uygulanan idiopatik skolyozlu
hastayi iceren calismalarinda, vida
uygulamasina bagh nérolojik defisit oraninin %
0.69 oldugu saptanmistir "?. Papin ve
arkadaglari, bir vidanin medial penetrasyonu
sonucu gelisen abdominal agrn ve alt
ekstremitede gucsuzlikle giden ve vidanin
cikartilmasiyla dlzelen bir olgu rapor etmistir .
Alanay ve arkadaslari, pedikiler vidanin daha
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sonra pedikult kirarak kanal basisi yaptigi ve
bu durumun paraplejiyle sonuglandigi bir olgu
sunumu yapmislardir ©.

Heine ve arkadaslari, pedikiler vida
yerlestiriimesi sirasinda 6limcil kardiyak
tamponada yol acan sag koroner arter
yaralanmasi olan bir vaka rapor etmislerdir .
Suk ve arkadaslari, torakal pedikller vidalarin
anterior korteksi gectiginde aortaya temas
edebilecegini gostermiglerdir “?. Karapinar ve
arkadaglari, MR calismalarinda, geleneksel
ybntemlerle vida uygulamasi sirasinda sol
tarafta aorta yaralanma riskinin yulksek
oldugunu bildirmislerdir .

Torakal vida uygulamalarinda malpozisyon,
degisen oranlarda bildirilmis ve 6grenme
surecinin baslarinda olunmasiyla oranin
yuksekliginin iligkili oldug@u ileri strtlmustir. Bu
calismada, bu maksatla 6zellikle pedikuler vida
yerlestirme konusunda hi¢ veya c¢ok az
deneyimi olan asistanlar uygulayici olarak
secilmistir. Bergeson ve arkadaslari, acemilerin
torakal pedikul vidasi koymak konusunda
egitilmeleri icin ne kadar 6rnekle calismalan
gerektigine dair yaptiklan calismalarinda, 4
kadavranin yeterli oldugunu bildirmigler ve 249
vida uygulamasinda % 21 vida malpozisyonu
goruldigani rapor etmislerdir ©. Diger taraftan
klinik calismalarda vida malpozisyon oranlari
% 3-44.2 arasinda degismektedir *°. Lilienqvist
ve arkadaslarinin caligmalarinda bu oran, % 25
olarak veriimektedir ®. Suk ve arkadaslari,
malpozisyon oranlarinin % 3 oraninda
oldugunu bildirmiglerdir “”. Kim ve Lenke, 8000
vida uygulamasinda, malpozisyon oraninin %
8 oldugunu, rapor etmislerdir ®.

Bu calismada, 10 taze dana omurgasinin
torakal ve lomber omurlarina pedikuler vida
koyma konusunda deneyimi olmayan 5 asistan
tarafindan serbest el teknigi ile konulan 320
pedikiler vida, bilgisayarli tomografi ile spiral
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taranmis ve tim vidalarin 33 (% 10.3)’Un0n
malpozisyona sahip oldugu belirlenmigtir. Bu
anlamda, bu calismada, acemi cerrahlarin
uygulamasi gerekli Bergeson ve arkadaslarinin
belirttigi sayinin Ustine ¢ikilmis ve 320 vida
yerlestiriimesi yapilmistir. Diger taraftan
saptanan malpozisyon orani, Bergeson ve
arkadaglarinin ¢alismasiyla benzer oranda,
klinik calismalarin  Ustinde oldugu da
belirlenmigtir  ©.  Uygulayicilar arasinda
malpozisyon oranlari acgisindan istatistiki bir
fark bulunamamistir (p>0.05). Bir c¢ok
anatomomorfolojik 6zellik ydéninden insan
omurgasina benzerlikleri nedeniyle iyi bir
model oldugu dusundlen taze dana
omurgasinin, bu sonuglar dogrultusunda
pedikiler vida uygulamasi agisindan da iyi bir
model oldugu fikri elde edilmistir.

Malpozisyonun baslica nedenlerinden biri,
giris yerinin uygunsuz olusudur. Suk ve
arkadaslari, giris deliginin mutlaka floroskopi ile
teyidini  6nermektedirler “’. Chung ve
arkadaslari, artikiler prosesler arasi mesafenin
1/3 proksimal birlesimi ile, laminanin 2/3
parcasinin guvenli bir giris noktasi sagladigini
saptamiglardir ©. Kim ve Lenke, artikiler
fasetin 4-5 mm altinin guvenli giris noktasi
oldugunu ileri sirmektedirler ®®. Bu calismada
da her iki calismanin bilgileri géz 6ninde
tutulmus, dogru giris noktalari kullanilarak
yukari veya asagl dogru yobnelen bir mal
pozisyon gérulmemistir. BOylece bu calismanin
temel amaci olan acisal guvenli zonun, hem
torakal, hem de lomber bdlge icin sinirlarinin
belirlenmesi saglanabilmigtir.

Malpozisyone olan vidalar, ya lateralden
pedikdl veya cisim disina ¢ikmaktadir, ya da
medialden spinal kanali penetre etmektedir
Dogru giris yeri olan vidalarda bu durum. teorik
olarak acgisal hatalardan kaynaklanmaktadir.
Gertzbein ve Robinsons, intraoperatif
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floroskopi  kullanimina ve dogru giris
noktalarinin belirlenmesine ragmen
malpozisyonun % 15 oldugunu belirlemiglerdir
(15). Karapinar ve arkadaslari, malpozisyonun
% 5.8 oraninda oldugunu, malpozisyon
gOrunen 37 vidadan 12’si mediale, 18 lateral ve
2’si superior ve 1’i inferiora yodnlendigini
saptamiglardir ®”. Boachi-Adjei ve arkadaslari
ise 50 erigkinde yaptiklari ¢alismada, 9 vidanin
(%3) lateralden ¢iktigini ve 3 (% 1.1) vidanin
ise mediale yo6nlendigini belirlemiglerdir .
Calismamizda laterale yénlenen vida sayisi 11
(% 3.4) ve mediale spinal kanala dogru yénelen
vida sayisinin 22 (% 6.9) oldugu gbézlenmistir.

Bu calismada, ayrica torakal ve lomber
bdlgeye uygulanan pedikller vidalarin
malpozisyon oranlari da karsilastiriimigtir. Bu
konuda literatiirde karsilagtirmali bir calismaya
da rastlanmamistir. Malpozisyon saptanan 33
vidanin, 15’inin torakal, 18’inin lomber
bblgedeki vidalarda oldugu, sirasiyla torakal ve
lomber bélgede malpozisyonun % 12.5 ve % 9
géraldigu saptanmistir. Torakal ve lomber
malpozisyon oranlari karsilastirildiginda,
istatistiki olarak bir fark olmadigi belirlenmistir
(p>0.05). Torakal ve lomber bdlgedeki laterale
ve mediale yénelen vida oranlari da istatistiki
olarak benzer bulunmustur (p>0.05). Bununla
beraber her iki bdlgedeki laterale ve mediale
ybnlenmede hafif, orta ve ciddi penetrasyon
oranlar agisindan da istatistiki bir fark
bulunamamistir (p>0.05). Bu sonuclara gére
torakal ve lomber bodlgede pedikiler vida
uygulamasinda malpozisyon olugma riskinin
farkli olmadigi gérusi elde edilmigtir.

Lomber bblge igcin pedikliler vida
yerlestiriimesinde uyulacak agisal edim 30°
olarak bilinmektedir “**. Lomber bélge icin
yapilmis agisal bir gtivenli zon tespiti calismasi,
literatirde oldukca kisitl sayidadir. Kim ve
Lenke, torakal bolge icin yaptiklari calismada

guvenli acinin ortalama 15.3° oldugunu ve 10°
ile 23° arasinda guvenli bir agisal zon oldugunu
rapor etmislerdir ®. Bu calismada Ozellikle
hem torakal, bdlge hem de lomber bdlge icin
acisal guvenli bir aralik arastiriimis ve torakal
bblgede herhangi bir penetrasyon yapmaksizin
pedikil icinde yer alan 185 vidanin ortalama
13.7° + 5.8° agi ile kondugu, glvenli agi
araliginin  4° ile 20° arasinda oldugu
belirlenmistir. Torakal bdlgede mediale
ybnlenen vidalarin ortalama 44.7° £ 5.9° acl ile
kondugu ve tamaminin 22° Uzerinde oldugu
saptanmistir. Laterale yénlenen vidalarin ise
ortalama 8° + 5.7° ile konuldugu minimum
0%nin altinda bir ac¢i ile konuldugu
belirlenmigtir. Lomber boélgede malpozisyona
yol agmayan guavenli zonun 22° ile 34°
arasinda oldugu saptanmistir. Lomber bdlgede
penetrasyon gostermeyen vidalarin ortalama
28.3° + 3.5° ile konuldugu gbzlenmistir. Lomber
bdlgede mediale ydnlenerek spinal kanali
penetre eden vidalarin ortalama 44.8° + 5.9° ile
konuldu@u, minimal acilanmanin 36° oldugu,
laterale malpozisyonu olan vidalarin ortalama
acilanmasi ise 15° + 4.9° olup, minimum -10°,
acl ile yollandigi saptanmistir. Bu verilerin klinik
calismalarla uyumlu oldugu gbézlenmis, bu
anlamda da taze dana omurgasinin pedikuler
vida uygulamasi acisinda iyi bir model oldugu
gorusu desteklenmistir.

Suk, torakal vida yerlestirilmesi esnasinda
floroskopiden mutlaka yararlanmak gerektigini
ileri sirmustar “?. Pedikuler vida yerlestirilirken
ayrica pedikdl anatomisinin ¢ok iyi bilinmesi
gereklidir. Son yillarda torasik pedikil
vidalarinin yerlestiriimesi icin kullanilabilen
sterotaktik teknoloji, bu konuda ©nemli bir
gelisme olarak gorilmektedir . Proplar
yardimiyla vertebral rehber noktalar belirlenip,
uygun acida vidalarin gdénderilmesi igin
bilgisayar  destekli cihazlar  kullanima
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Onerilmektedir
yuksek frekansli uyarilar veren proplarin vida
konulan kanala yerlestirilerek, elde edilen EMG
verilerinin hatalari minimalize edebilecegini
bildirmektedir *®. Kim ve Lenke, intraoperatif SEP
ve MEP nérolojik monitérizasyonunun en givenli
kontrol yolu oldugunu ileri siirmektedirler ©°.

gecmistir™. Yapilan bazi ¢alismalarda serbest
el tekniginde, vidanin direkt yolla degil de,

anatomik planlari hissederek, proplarin
kaydiriimasi  (trajectory) olarak tercime
edebilecegdimiz ybntemle yapiimasi

®3) Donohue ve arkadaslari,

Sonu¢ olarak torakal bdélge ve lomber

bdlgedeki malpozisyon oranlari, guvenli acisal
araliklarin kadavra ve klinik calismalarla
uyumlu
omurgasinin pedikller vida uygulamalari igin

olmasi nedeniyle taze dana

bir model oldugu saptanmistir. Bu

calismanin verilerine gore ayrica torakal ve
lomber
benzer
edildigi
lomber
bdlgede
komplikasyon riskinin, lomber bélgedekiyle
benzer oldug@u fikri elde edilmistir.

bdlgedeki malpozisyon oranlarinin
oldugu, glvenli acgisal zona dikkat
surece (torakal boélgede: 4° - 20°
bélgede: 22° - 34° arasi), torakal

pedikuler  vida uygulamasi
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ORJINAL CALISMA / ORIGINAL ARTICLE

OMURGA DEFORMITELERININ KORREKSIYONUNDA YENI BIR YONTEM:
POSTERIORDAN INTRAOPERATIF GECICI GERDIRME

NEW TECHNIQUE FOR CORRECTION OF SPINAL DEFORMITIES: TEMPORARY
INTRAOPERATIVE POSTERIOR STRECHING

A. Kemal US*, H. Cagdas BASAT**, H. Ersin ADIGUZEL**,
Serkan GURCAN**, Kenan BAYRAKCI***

OZET:

Simdiye kadar omurgadaki kifoz veya skolyoz gibi
deformitelerin korreksiyonu,  sistemin kalici tespitini
saglayacak vida, ¢engel, tel gibi elemanlarinin roda
tutturulup rod tizerinden komprese, distrakte ve derote
edilmesiyle veya translasyon yapilmasi ile saglana
gelmistir. Deformiteyi diizeltmek igin aslinda ideal olan,
yerlestirilen sistem elemanlarini ve bagl oldugu kemik
bdlgesini ¢ok zorlamadan ve zarar vermeden gerekli
dizeltme islemlerini gergeklestirmektir. Deformite
dlizeltmede 2006 yilinda basladigimiz Posteriordan
Intraoperatif ~ Gegici Gerdirme (PGG) olarak
tanimlayabilecegdimiz yeni bir yontem kullanmaktayiz.
Bu yéntemde llizarov gerdirme aleti ve ézel
tasarlanmis distal ucu rod kalinhidinda, diger ucu ve
govdesi ise llizarov teli seklinde olan bir telden istifade
edilmektedir. Kendi klinigimizde son iki yilda 11
hastaya bu yéntem uygulanmigtir. Frontal planda %
61,9luk korreksiyon elde edilmistir. Elde edilen
sonuglar, sistemin omurga deformitelerinde gtivenle
kullanabilecegi yolunda timit verici bulunmusgtur.

Anahtar kelimeler: Skolyoz, kifoz, llizarov
gerdirme aleti, gegici gerdirme

Kanit Diizeyi: Diizey 1V, retrospektif klinik
calisma

SUMMARY:

Deformities of the spine such as scoliosis or
kyphosis are used to be corrected with a rod;
which compresive, distractive, derotatory or
translating forces are applied to this rod by
permenant attachment of tools like screw, hook
or wire. In an ideal corrective procedure bones
at the implantation site and used material
should not be under any stressing or damaging
force. In 2006 we described a new method
called Temporary Intraoperative Posterior
Streching. In this method we are using llizarov
streching tool and a specialy designed wire,
same diameter with rod at one end and the rest
is like llizarov wire. For last two years 11
patients were treated with this newly described
method and 61.9 % of frontal correction is
achieved. These results are promising for the
new method can be used safely on the
treatment of spinal deformities.

Key words: Scoliosis, kyphosis, llizarov
streching tool, temporary streching

Level of evidence: Level |V, retrospective
clinical study
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GiRiS:

Simdiye kadar omurgadaki kifoz veya
skolyoz gibi deformitelerin korreksiyonu
sistemin kalici tespitini saglayacak vida,
cengel, tel gibi elemanlarinin roda tutturulup
rod Uzerinden komprese, distrakte ve derote
edilmesiyle veya translasyon yapilmasi ile
saglana gelmistir "*'®. Burada vidalarla ilgili
baslica problemler: vida siyrilmasi, pedikul
kirllmasi, vidanin pedikdl ve korpus igini
zorlamasi, cengellerde siyrilma, c¢ikma,
takildigr yeri kirma gibi sorunlardir "*',

Deformitenin dizelmeye direngli olmasi,
vida veya cengellere rodun yerlestiriimesi de
6nemli bir zorluktur ve cogu zaman rod
deformiteyi fazla zorlayacak ve dlzeltecek
sekilde takilirsa, sistem elemanlarinin
yerlerinin fazla zorlanmasi ya da kurtulmasi
problemi ile karsilasilabilir . Ayrica sistem
elemanlarint  fazla  zorlamamak igin
deformiteye yakin egrilikte yerlestirilen rodlar
deformiteyi dlzeltmede fazla basaril
olunmamasina yol agcmaktadir. Deformiteyi
dizeltmek icin aslinda ideal olan yerlestirilen
sistem elemanlarini ve bagh oldugu kemik
bdlgesini ¢cok zorlamadan ve bdlgeye zarar
vermeden gerekli dizeltme islemlerini
gergeklestirmektir “. Bu calismada ozellikle
implant tekni@i ile ilgili sorunlar azaltmak
uzere vyeni dizayn edilen teknigin 6n
sonuglarinin sunulmasi amagclanmistir.

MATERYAL VE METOT:

Deformite  duzeltmede 2006 yilinda
basladigimiz Posteriordan Intraoperatif Gegici
Gerdirme (PGG) olarak tanimlayabilece@imiz
yeni bir yéntem kullanmaktayiz. Bu yéntemde
llizarov gerdirme aleti ve 6zel tasarlanmis distal
ucu rod kalinhginda, diger ucu ve gdvdesi de
llizarov teli seklinde olan bir telden istifade

edilmektedir (Sekil-1). Deformiteyi diizeltmek icin
transpedikuler vidalarin konulmasini takiben bir
taraftan alt vidalar icerisine bu telin rod
kalinligindaki ucu vyerlestirilir ve Kkilitlenir. Tel
kismi aradaki vidalarin icinden gecirilir ve
Uzerlerine imbus vidalari yerlestirilir. Serbest ug
proksimal vidadan disari cikartilir ve bu tel
tzerine llizarov gerdirme aletine yerlestirilir ve en
Ustteki vida Uzerine kadar yaklastirlir. llizarov
gerdirme aleti yavas ve kontrolll olarak
cevrilerek, bir taraftaki proksimal ve distal
bélgeler arasina gerdirme islemi deformitede
istenilen diizeltme saglanincaya kadar uygulanir.

Sekil-1. Siyah ok ilizarov gerdiricisini, beyaz ok ilizarov telini
gOstermektedir.

Kullandigimiz klasik llizarov gerdiricisi her
ceyrek turda yaklasik 1 mm kadar g¢ekme
kuvveti uygulamaktadir. Tam sikildiginda 7
tam tur donebilmekte ve 30 mm kadar
cekmektedir. Daha sonra Kkilitli pozisyonda
iken diger taraf rodu yerlestirilir ve Kkilitlenir.
Nihai olarak gerdirme yapilan taraf llizarov
gerdirici ve 6zel teli ¢ikartilir ve bu tarafin rodu
da yerlestirilir ve kilitlenir.




The Journal of Turkish Spinal Surgery

Skolyotik Deformitede Kullanim Sekli:

Skolyozda ameliyat &ncesi yapilan
planlamadan sonra primer egriligin konkav ve
konveks taraf transpedikller vidalar
yerlestirilir. Burada PGG yontemi konveks
taraftan uygulanir. Konveks taraf vidalar icine
yukarida anlatildigr gibi gerdirme sistemi
elemanlari yerlestirilir. llizarov gerdiricisi
yavas yavas ve kontrolli olarak cevrilir ve
konveks taraftan skolyoz yavas vyavas
dlzeltilir. Skolyozu dizeltirken ayni zamanda
rotasyonda az veya ¢ok skolyozun tipine gore
dizelebilmektedir. Skolyoz duzeltildikten
sonra sistem sdkilmeden konkav taraf rodu
sagital plana uygun egimle bukillp vidalar
icerisine  vyerlestirilir. ~ Rotasyon  hala

dizelmemis ise bu rod derotasyon manevrasi
ile yerlestirilir. Derotasyon manevrasi konkav
taraf gerilimden ve sikismadan kurtuldugu igin
rahatlikla yapilabilir. Rotasyon dlzelmisse
sagital konumda derotasyon yapmadan rod
yerlestirilir. EQrilige ve istenilen sagital plana
uyan rodu uygulamak zor olmamaktadir.
Konveks tarafi geren 6zel tel veya llizarov teli
sadece frontal planda skolyoza izin
vermemekte ve sagital plan diizeltmelerini cok
kisitlamamaktadir. Konkav taraf rodu
yerlestirilip hafif distraksiyon yapilarak kilitlenir
ve bu taraf boslugu alinir. Daha sonra
konveks taraf rodu PGG sistemi ¢ikarilip takilir
ve hafif kompresyon yapilarak kilitlenir (Sekil-
2).

Sekil-2. Skolyozda deformite korreksiyonunun maket Uzerinde gosterimi: (a), (b)de egriligin konveks tarafinda telin distal
vidalara tespit edilmesi; (c), (d), (e)de telin proksimal vidalara tespit edilmesi; (f), (g)de ilizarov gerdiricisi yardimi ile
deformitenin korreksiyonu; (h)yde konkav taraf rodunun uygun egme islemlerinden sonra yerlestiriimesi; (1yda derotasyon
manevrasi; (i)de deformitenin diizelmis hali gériimektedir.
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Kifotik Deformitede Kullanim Sekli:

Kifotik deformitede transpedikller vidalar
yerlestirilir.  Ameliyat 6ncesinde yapilan
degerlendirme ile gerceklesebilecek dizeltme
miktari degerlendirilir. Rodlarin gerekli duzeltme
miktar g6z &énunde bulundurularak egimleri

yapilir. Bir tarafta yukarida aciklandigi Uzere

gerdirme sistemi elemanlari yerlestirilir.
Dizeltme iglemi asamali ve kontrolll olarak
yapilir. Kargi tarafin  rodu yerlestirilip

kilitlendikten sonra gerdirme yapilan tarafin rodu
yerlestirilir ve kilitlenir (Sekil-3).

Sekil-3. Kifotik deformitenin ilizarov gerdiricisi ile dlizeltimesi gériiimektedir.

SONUCLAR:

Kendi klinigimizde son iki yilda 11 hastaya
bu ybntem uygulanmigtir. Hastalarin 8’
bayan, 3’0 erkektir. Yas ortalamalar 16.4 (5-
30)’tir. Bu hastalarin 10 tanesi skolyoz, 1
tanesi ise kifoz tanisi ile takip edilmektedir.
Skolyoz hastalarinin 6 tanesi major torakal
egrilige, 3 tanesi ise torakolomber egrilige, 1
tanesi ise lomber egrilige sahiptir. Bu
hastalarin preop ve postop 6lculen degerleri
Tablo-1’de gdsterilmistir. Preoperatif ve
postoperatif olcimler kargilastirildiginda

frontal planda % 61.9’luk korreksiyon elde
edilmigtir. Sagital planda ise T5-T12 arasi
kifoz acilan dlguldigunde preop ve postop
ortalamalar sirasi ile 24.7° (10°-40°), 25.7°
(20°-30°)’'dir. Hastalarin preop ve postop
Olculen degerleri Tablo-2’ de verilmistir (Sekil-
4,5).

Ayni zamanda klinigimizde ayni yontemle
yapilan 1 Schueurmann kifozunda da preop
64° olan kifoz agisi postop dénemde 38° (%
41,7 )’'ye dismastur.
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Sekil-4. 15 yasinda bayan hasta. Bagvuru sirasinda sikayeti sirtta kamburluk ve agriydi. Majér torakal T6-T12 primer
striktirel 48 derece skolyozu mevcuttu. PGG ile post.enst +korreksiyon +flizyon yapildi. Postop primer egrilik 16 dereceye
distu. Postop 1 yillik takipte korreksiyon kaybi olmadi. Yukarida (a) intraoperatif ¢ekilmis fotograflan ve (b) preoperatif ve
postoperatif rontgenleri ile gérilmektedir.
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Tablo - 1. Hastalarin preoperatif ve postoperatif
Cobb agilari, frontal plandaki diizelme yizdeleri.

Egrilik Preoperatif Postoperatif Korreksiyon
Lokalizasyonu Cobb Cobb Yiizdesi (%)
T5-L2 56° 15° 62.5
T7-T11 46° 16° 65.2
T6-T12 48° 16° 64.5
T11-L4 50° 18° 64
T7-T12 40° 16° 60
T8-L2 52° 15° 71
T6-T11 54° 19° 64
L1-L5 30° 18° 40.5
T6-L1 60° 23° 61.6
T5-T12 60° 20° 66.6
Ortalama 49.6 17.6 61.9

En uzun takipli hastamiz postop ikinci yilini
tamamlamigtir.  Hastalarimizin  takipleri
sirasinda korreksiyon kaybi saptanmamigtir.
Hastalarimizda cerrahi  sirasinda ve
sonrasinda herhangi bir komplikasyonla
karsilasiimamistir.

TARTISMA:

Temel olarak skolyozun cerrahi tedavisinde
amag, deformitenin mumkin oldugunca cok
dizeltiimesi, omurganin duzeltiimis halinin -
egrilik boyunca dondurularak (fizyone
edilerek)- korunmasi ve duz bir pelvis
Uzerinde, basin orta hatta yer aldigi fizyolojik
sagital konturlarin eslik ettigi dengeli bir
omurga elde etmektir ¢,

Enstrimantasyon sistemlerini, gelistirildigi
déneme ve kullanim &zelliklerine gbére Ucge
ayirmak mUumkdindar. Birinci nesil
enstrimantasyon sistemi Harrington Rod
sistemidir. Luque’nin  "Segmental Spinal
Enstrimantasyon" sistemi ve Harrington rodu
kullanan sublaminar telleme yéntemleri 2.
nesil enstrimantasyon sistemleridir. Cotrel -

Tablo - 2. Hastalarin preoperatif ve postoperatif
sagittal konturlar.

T5-T12 Preop Postop
Kifoz Acilari

1 10° 22°
2 20° 28°
8 20° 30°
4 38° 24°
5 40° 25°
6 35° 20°
7 19° 24°
8 26° 24°
9 20° 28°
10 19° 24°
Ortalama 24.7° 25.7°

Dubousset enstrimantasyonu ile baglayan
dénem ise "Modern Segmenter Spinal
Enstrimantasyon Sistemleri" olup, bunlar
coklu cengel, vida ve telleri kullanan, capraz
baglantilarla rijit bir cerceve kuran, ayni rod
Uzerinde hem kompresyon hem de
distraksiyon  uygulanabilen, 3. nesil
enstrimantasyon sistemlerini olusturmaktadir.
CD disinda TSRH, Isola, Moss Miami, AO-
USS, Striker gibi ve bunlarin modifikasyonlari
3. nesil enstrimantasyon sistemlerinden bir
kacini olusturmaktadir ®*"*'%  Her spinal
enstrimantasyon sistemi, skolyotik egriligin
dizeltiimesinde yeni bir dlzeltici manevrayi
da beraberinde getirmistir. Gergcek anlamda
implantasyon sistemlerinin ilki kabul edilen
HRSF’den itibaren sirasiyla duzeltici kuvvet

olarak, distraksiyon, distraksiyon—
kompresyon, translasyon, derotasyon ve
kombine translasyon ve  derotasyon

3,5-6,9-10,16)

manevralari kullaniimigtir ¢ .

Segmental spinal enstrimantasyon teknigi
skolyoz cerrahisinde gunumuzde c¢ok yaygin
olarak kullanilan bir cerrahi yéntemdir. Canku
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translasyonel kuvvetle korreksiyonu saglar,
fizyon iyilesmesi hizlidir ve aninda sagladigi
rijid fiksasyon ile hastanin postoperatif
immobilizasyon ihtiyacini ortadan kaldirir
©&1.19 — Skolyoz cerrahisinde bir implant
sisteminin  basarisini  degerlendirirken,
saglanan korreksiyon miktari kadar énemli bir
baska parametre de korreksiyonun ne kadar
korunabildigidir “. Skolyoz cerrahisinde
segmental korreksiyon prensibiyle dizeltme
yapan baslica sistemler Luque, Isola, USS ve
Striker sistemleridir. Luque ve Isola sistemleri
sublaminar telleme ydéntemini kullanirken USS
ve Striker sistemleri ise pedikiler hook ve
transpedikiler vida kombinasyonunu kullanan
sistemlerdir.

Isola posterior spinal enstrimantasyon
uygulanan hastalarda Asher ve arkadaslarinin
saptadigi ortalama intraoperatif korreksiyon
degeri 23° (% 63), Benli ve arkadaslarinin
buldugu deder % 62.8, Leung ve
arkadaslarinin buldugu deger % 50.2, Luk ve
arkadaglarinin saptadigi deger ise % 58.5tir
(major egrilikler icin) ®**'  USS sistemi
uygulanan hastalarda ise Remes ve
arkadaslarinin buldugu deger % 46 (maj6r
egrilikler icin), Wright ve arkadaslarinin
buldugu deger ise % 54.1 ve % 41.9dur
(torakal ve lomber egrilikler icin sirasiyla)
(14,16). Kendi klinigimizde Us ve
arkadaslarinin buldugu korreksiyon degeri ise
frontal planda % 61.9’dur. Bu degerler
literatirdeki oranlarla ayni paralelliktedir.

Bu calismada 6n sonuglari sunulan PGG
sistemi, 3. jenerasyon sistemlerin tamamiyla
birlikte kullanilabilecek, temel olarak egriligin

konveks tarafta yerlestirilen vidalara
yerlestirilen telin gerdiriimesi esasina dayanan
yeni bir uygulamadir. Konveks tarafta

kompresif bir moment yarattigi icin noérolojik
olarak guvenlidir. Frontal planda % 60

civarinda korreksiyon saglanmasina karsin
sagittal planda O6nemli bir degisiklik
olusturulamadigi belirlenmistir. Bu ¢alismanin
sonuclari  degerlendirildiginde, sistemin,
omurga deformitelerinde glvenle
kullanilabilecegi  yolunda verici
bulunmustur

umit
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HIBRID VE PEDIKUL VIDASI TEKNIKLERI ARASINDA SRS-22 ANKETI
ACISINDAN FARK YOK

THERE IS NO DIFFERENCE BETWEEN HYBRID AND PEDICLE SCREW
TECHNIQUES REGARDING THE SRS-22 QUESTIONNAIRE

Alpaslan SENKOYLU*, Anil TASKESEN**, Baybars ATAOGLU**,
Mustafa OZER**, Necdet ALTUN***

OZET:

Skolyozun cerrahi tedavisinde posteriordan
uygulanan enstriimantasyon teknikleri énemli
bir yer tutmaktadir. Posterior enstriimantasyon
icin son yillarda segmenter pediktler vida
sistemleri ve kanca ve pedikdl vidalarinin
beraber  kullanildigi  hibrid  teknikler
kullanilmaktadir. Bu calismada klinigimizde
1998-2008 tarihleri arasinda hibrid ve pedikdil
vidasi teknikleri ile ameliyat edilmis minimum 1
yil takipli 31 skolyoz hastasinin Scoliosis
Resarch  Society-22  (SRS-22)  hasta
degerlendirme formunun Tirkge sirimd ile
karsilastirilmasi amaclanmistir. Hastalarin
16’sina hibrid (¢engel ve pedikdil vidasi birlikte)
15’ine  sadece pedikil vidasi teknigi
uygulanmigtir. Hastalarin 26’si bayan 5’i
erkektir. Hastalarin ortalama yasi 19.4 +5.25,
ortalama takip sdreleri ise 5.5 (1-10) yildir.
Hastalara  SRS-22  formunun  Tirkge

sdrtimindeki sorular sorulmug ve cevaplar
kaydedilmistir. Daha sonra SRS-22 formunun
sonug degerlendirme bdliimtindeki puanlama
sistemi ile cevaplar skorlanmigtir. Sonuclar
Mann-Whitney U testi ile degerlendiriimigtir.
Sonucta hibrid teknik ve pedikdl vidasi teknigi
kullanilan  hastalarin ~ SRS-22  formu
degerlendirmelerinde ¢alismada degerlendirilen
agri, kendini gdorigd, aktivite dlzeyi, ruhsal
durumlar1 ve tedaviden memnuniyet skorlari
acisindan anlamli fark olmadigi (p>0.05)
gordlmdstdr. Buna gbére SRS-22 skorlari
arasinda fark olmamasi nedeniyle, iki grubun
da klinik sonuglarinin ayni oldugu kanisina
varilimigtir.

Anahtar Kelimeler: Skolyoz, SRS-22,
yasam Kalitesi, pedikdil vidasi, ¢cengel
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SUMMARY:

Posterior instrumentation techniques have
been using very common in the surgical
treatment of the scoliosis. Of these, all pedicle
screw technique and hybrid technique which
contains pedicle screws and hooks together
are very well known. Aim of the current study is
to compare the results in terms of health
realted quality of life of these to techniques by
Scoliosis Resarch Society-22 questionnarie
retrospectively. Total 31 adolescent idiopathic
scoliosis patients with minimum 1 year follow-
up included to the study. Of these 16 patients
were operated with hybrid technique, 15
pateints were operated with all pedicle screw
technique. 26 patients were female, 5 patients
were male. Average age was 19.4 + 5.25 and

32

average follow-up was 5.5 (1-10) years. SRS-
22 questionnaire was applied to all patients and
scores of related domains were calculated.
Results were evaluated with Mann-Whitney U
test statistically. Statistically there was no
difference between all domains including pain,
self image, activity/function, mental health and
satisfaction with management (p>0.05). In
conclusion, since the SRS-22 scores did not
demonstrate any difference between the hybrid
group and all pedicle screw group, clinical
outcome are the same in these two cohort.

Key Words: Scoliosis, SRS-22, quality of
life, pedicle screw, hook

Level of Evidence: Level lll, retrospective
clinical study
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GiRiS:

Skolyoz vertebral kolonun koronal,
transvers ve sagital plandaki U¢ planh bir
deformitesidir. Skolyoz tipleri; idiyopatik
skolyoz (%70), konjenital skolyoz (%10),
metabolik ve endokrin nedenlere bagli skolyoz,
travmaya, enfeksiyonlara veya tumérlere ikincil
skolyoz olarak siralanabilir.

Omurga deformitelerinde posterior
enstrimantasyonun kullanimi ilk kez Paul
Harrington tarafindan tanimlanmistir.  Bu
teknikte rodlar ve ¢cengeller kullanilarak icblkey
taraftan uygulanan distraksiyon ile deformite
koronal dizlemde dizeltimeye galigiimistir ©.
Sonraki yillarda Luque sublaminar teller ile
translasyon teknigini guncellestirmistir 7.
Cotrel ve Dubousset’nin tanimlamis oldugu,
rod ve cengel kullanarak rod derotasyonu,
segmental distraksiyon ve kompresyon
manevralariyla ile omurganin diziliminin
saglanmasi 1990’ yillarda en yaygin kullanilan
yontemdir . Ozellikle 1995te Suk ve
arkadaslarinin torakal bdlgeye pedikul vidasi
uygulamaya baglamasiyla, bu yontem 2000’li
yillarda tum dinyada kabul gbrerek
yayginlagsmistir Y. Torakal bolgede cengel,
lumbar bdélgede pedikil vidasinin kullanildig
yontem hibrid teknik olarak adlandiriimaktadir ©.
Skolyoz cerrahisinde amag koronal, sagital ve
aksiyel olmak Uzere ¢ duzlemde de dengeli bir
omurga ve stabil bir flizyon kitlesi elde etmektir.
Son vyillarda birgcok omurga cerrahi, tim
duzeylerde pedikul vidalari ile diger
manevralara ek olarak segmental derotasyon
yontemini de kullanarak aksiyel planda da
deformiteyi diizeltmeyi amaglamaktadir .

Scoliosis Resarch Society (Skolyoz
Arastirma Dernegi), deformite olgularinin
sagliga bagli yasam kalitesini nesnel olarak
ortaya koyabilmek icin 22 soruluk bir anket
hazirlamigtir ®. SRS-22 adini alan bu anket,

sonraki yillarda Alanay ve arkadaslari
tarafindan Turkceye cevrilerek gecerliligi ve
guvenirliligi kanitlanmigtir ©.

Bu retrospektif olgu kontrolli calismada,
idiyopatik skolyoz nedeniyle hibrid ve tumuyle
pedikil vidasi teknikleri ile ameliyat edilmis olan
iki hasta grubunun yasam kalitelerinin Scoliosis
Resarch Society (SRS-22) hasta de@erlendirme
formunun Tarkge versiyonu ile de@erlendirilerek
karsilastiriimasi amaglanmistir.

HASTALAR VE YONTEM:

1998-2008 tarihleri arasinda klinigimizde
hibrid ve tumayle pedikul vidasi teknikleri ile
posterior enstrimantasyon uygulanan en az 1
yil takipli 31 skolyoz hastalar geriye donuk
olarak incelenmistir. Onceleri klinigimizde
hibrid teknikle posterior enstrimantasyon
uygulanmaktaydi. Sonralarn serbest elle
pedikdl vidasi uygulamalari ile artik tamamen
timayle pedikul vidasi teknigi ile posterior
enstrimantasyon uygulanmaya baslanmistir.
Hastalarin 16’sina hibrid (¢cengel ve pedikul
vidasi birlikte) 15’ine pedikil vidasi teknigi ile
dizeltme ve posterior enstrimantasyon
uygulanmistir. Bu iki kohort, koronal diizlemde
ameliyat 6ncesi ve sonrasi major egriliklerin
Olctilen Cobb acilari ile radyolojik olarak
karsilastinimistir. Cobb acilar egrilige katilan
en kraniyaldeki vertebranin st son plagi ile
egriligi katilan en kaudaldeki vertebranin alt
son plagi arasindaki a¢i dikkate alinmistir.

Hastalarin saghga bagli yasam Kkaliteleri
SRS-22 (Turkge strimi) formlar doldurularak
degerlendiriimistir . SRS-22 formunda vyer
alan agn, kendi imaj/gérisu, fonksiyon/aktivite,
ruh saghgdi ve tedaviden tatmin olmak Uzere
bes alt baslikla ilgili sorular sorularak yanitlari
kaydedilmistir. Takip siresi olarak SRS-22
formu ile degerlendirme sureleri alinmigtir.
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Sehir diginda yasayan olgularda (13 hasta),
formlar hastalar  telefonla aranarak
doldurulmustur. Hastalarin 26’s1 kiz 5’ erkektir.
Ortalama takip sdresi 5.5 (1-10 yil) yildir.
Ortalama yaglar 18,5 (11-21)’dir.

Cerrahi Teknik:

Hibrid teknikle posterior enstrimantasyon
uygulanan grupta, pedikll vidalari torakolomber
bileskede ve lomber vertebralarda kullaniimistir.
Enstrimantasyonun kraniyal ucunda bilateral
pedikullere ve transvers cikintilara bilateral
olarak yerlestirilerek pence olusturulan
cengellerle fiksasyon olusturulmustur. Apikal
bblgenin i¢cblkey tarafinda distraksiyon ve
digbikey tarafinda kompresyon cengelleri
kullanilmistir.  Oncelikle icbikey tarafa
yerlestirilen rod Uzerinden derotasyon ve
distraksiyon uygulanmistir. Ardindan digbikey
tarafa yerlestirilen rod Gzerinden kompresyon
uygulanmistir (Sekil-1).

-y

Pouy -

Faa

Tamuyle pedikul vidasi teknigi uygulanan
grupta pedikll vidalar tim seviyelerin icblkey
tarafinda ve enstrimantasyonun kraniyal ve
kaudal uclar ile apekste digbikey tarafa
uygulanmistir. Tdm pedikil  vidalari
transpedikiler olarak serbest el teknigi ile
yerlestirilmistir. Gerektiginde vida yollarina
konulan igaretlerle seviye tespiti ve vida
yolunun dogrulugu intraoperatif olarak én-arka
ve lateral direkt radyografilerle yardimiyla
kontrol edilmistir. Daha sonra hipokifozu
olmayan olgularda 6nce i¢cblkey taraftaki rod
yerlestirilerek  derotasyon  uygulanmistir.
Apeksteki vidalar kilitlenirken digbikey taraftan
tipler yardimiyla derotasyon uygulanarak
transvers diizlemde de deformite dizeltilmistir.
Ardindan icbikey tarafta distraksiyon
uygulanmistir. Son olarak digbukey tarafa rod
yerlestirilerek kompresyon yapilarak vidalar
kilittenmistir (Sekil-2.). Her iki grupta da uygun
dekortikasyonlar ve fasetektomilerle
interlaminer ve interfaset flzyon uygulanmigtir.

Sekil-1. Hibrid ydntemle ameliyat edilen hastanin preop ve postop ayakta cekilen dn-arka ve yan direkt

rontgenogrami
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Sekil-2. TumUyle pedikul vidasi teknigi ile ameliyat edilen hastanin preoperatif ve postoperatif ayakta ¢ekilen
On-arka ve yan direkt rontgenogrami.

Sonuglar istatistiksel olarak Mann-Whitney
U testi ile SPSS-17 programinda
degerlendirilmigtir. Degiskenlerin  dagilimi
ortalama ve standart sapma olarak verilmstir. P
degeri 0.05’ ten klguk ise anlamli olarak kabul
edildi. SRS-22 formunda yer alan agri, kendi
imaj/gérusu, fonksiyon/aktivite, ruh sagligr ve
tedaviden tatmin alt gruplari kendi aralarinda
ve toplam SRS-22 skorlari kendi aralarinda
karsilastiriimisgtir.

SONUCLAR:

Tumuyle pedikil vidasi teknigi ve hibrid
teknik uygulanan hastalarin, preop ve postop
Cobb acisi dlgumleri karsilastirildiginda,
tumuyle pedikll vidasi uygulanan grupta preop
Cobb acilarinin ortalamasinin postoperatif
Cobb agisi ortalamasinda daha iyi duzeldigi
géralmastar. Ancak iki grup arasindaki
dizelme miktari arasindaki fark istatistiksel
olarak anlaml olmadigi saptanmistir (p>0.005)
(Tablo-1).

Tablo-1. Hastalarin demografik verileri ve Cobb
acisi degerlerini iceren tablo.

Hibrid grubu Pedikil grubu

Yas (SD¥) 217 £54 17.1 £ 3.9
Cinsiyet

Erkek 1 4

Kiz 15 11
Preop Cobb agisi (SD) 59.5° +21,9° 58.9° + 20,5°
Postop Cobb agisi (SD) 19.5° + 5,3° 17.8° + 4,8°
* SD= Standart sapma p>0.05

Saghga bagl yasam kalitesi acisindan
takiplerdeki SRS-22 skorlari karsilastiriimistir.
GUnku 6zellikle hibrid grubun ameliyat edildigi
dénemde SRS-22 skorlama sistemi yoktu ve
henliz Turkgelestirilememisti. SRS-22 skorlari
karsilastirildiginda hibrid grubun toplam skor
ortalamasinin daha iyi oldugu goéridlmustar.
Ancak fark istatistiksel olarak anlamli
bulunmamistir (p>0.05). Tek tek alt gruplara
bakildiginda agr disinda kalan tim alt
gruplarda (Kendini gérasu, aktivite, ruh saghgt,
tedaviden tatmin) ortalama deger olarak hibrid

35
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grubun sonuglarinin az farkla daha iyi oldugu
gbzlenmekle birlikte istatistiksel olarak farkin
anlamh olmadigr goOraimustar. Agn alt
grubunda ise her iki grubun ortalama skoru
birbirine esit oldugu saptanmistir (p>0.05)
(Tablo-2).

Komplikasyon olarak, timuyle pedikdl vidasi
uygulanan grupta bir olguda gec¢ enfeksiyonla
(postop 2.yilda) karsilasiimis ve flizyon kitlesi
yeterli gbrilerek implantlar ¢ikariimigtir. Hibrid
grupta ise bir olguda postop erken enfeksiyon
gorulerek, debridman ve IV antibiyotik ile tedavi

edilmistir. Her iki grupta da ndrolojik
komplikasyona rastlanmamistir.

TARTISMA:

Skolyoz cerrahisinde, lumbar  ve

torakolomber bélgede, pedikil vidasi kullanimi,
bircok cerrah tarafindan benimsenmis ve
yaygin bicimde kullaniimaktadir. Ancak,
Ozellikle egriligin icblkey tarafinda pedikullerin
daha displastik ve 6zellikle koronal dizlemde
daha dar olmasi, ayrica spinal kordun i¢cbikey
pedikillere yakin seyretmesi nedeniyle torakal
bdlgede pedikil vidasi kullanimi daha riskli gibi
gérinmektedir. Hatta bu risk T5-9 bdlgesinde
daha da artmaktadir *""®. Bu dezavantajlarina
karsin pedikll vidalari dogru yerlestirildiginde
biyomekanik olarak sékilme gicl agisindan
cengellere gore daha kuvvetli sistemler oldugu
in vitro olarak gosterilmistir ©. Bu nedenle
bircok cerrah dogru teknikle pedikil vidasi
yerlestirerek daha gugli dizeltme elde etme ve
daha stabil bir enstrimantasyon uygulama

yolunu secmektedir. Ancak, burada sorulmasi
gereken soru sudur: addlesan idiopatik
skolyozun cerrahi tedavisinde pedikul vidalari
kullanarak radyografik ve klinik olarak hibrid
teknikten daha iyi bir dizelme saglayabiliyor
muyuz?

Yaptigimiz calismanin radyolojik
sonuglarina g6z atacak olursak, preoperatif
ortalama Cobb agisi 6lcimu 59.50 olan hibrid
enstrimantasyon grubunda postoperatif elde
edilen 6lcim 19.50 dir. Tumuyle pedikdl vidasi
uygulanan grupta ise preop Cobb acisi élgiim
degeri 58.90 den postop 17.80 ye dlzelmigtir
(Tablo-1). Pedikil vidasi grubunda daha iyi bir
dizelme elde edilmis gibi gbrinse de her iki
grupta istatistiksel olarak anlamh fark
bulunamamistir (p<0.05). Literatlrdeki benzer
calismalardaysa durum bdyle dedgildir.
Radyolojik olarak koronal, sagital ve horizontal
dizlemlerde pedikll vidasi grubunda daha iyi
dizelme elde edilmistir “**. Biz bunu soyle
aciklamaktayiz: calismaya dabhil ettigimiz timuyle
pedikil vidasi uygulanan grup icindeki hastalar
klinigimizin pedikdl vidasi ile ilgili ik deneyimlerini
yansitmaktadir. Bu teknikle ilgili 6grenme
egrisinin basinda olmamizdan dolay! yeterince
dizelme elde edilememis olabilir. Ancak, buna
karsin torasik pedikul vidasi uygulamalarimizda
nérolojik sorunla karsilasmadik. Son zamanlarda
omurga cerrahisini SEP ve MEP’i iceren
intraoperatif spinal kord monitérizasyon esliginde
uygulamaktayiz. Bu sayede pedikdl vidalarinin
yerlestiriimesi sirasinda supheli medial duvar
penetrasyonlarinda uyari ile spinal kord iletimi
kontrol edilmektedir.

Tablo-2. Hastalar takip sonu SRS-22 anketi skorlarinin ortalamalarini veren tablo.

Agri Kendini Aktivite Ruh Tedaviden Toplam
(TS*=25) Gorlisii (TS=25) Tatmin (TS=10)  Saghgi (TS=25) (TS=110)
(TS=25)
Hibrid Grubu (SD¥) 20.1£52 20.7 £2.8 22.1 £ 3.1 19425 9.1+1.1 90.9+11.8
Pedikul Grubu(SD) 20.1 £3.8 196 +3.4 212+ 36 18.3 + 3.1 84+23 87.3 +11.1
*TS= Toplam skor, ¥SD= Standart sapma p>0.05
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Sorunun ikinci kismi yani klinik sonug
irdelenecek olursa; SRS-22 anketinin Tirkce
surimu ile yapilan saghga bagh yasam kalitesi
degerlendirilmesi ile hem hibrid hem de
timayle pedikdl vidasi uygulanan grupta
benzer sonuglar elde edilmistir (p>0.05). Alt
basliklar degerlendirildiginde; hastalarin agri
skorlarina bakildiginda her iki grubun
ortalamasinin ayni oldugu goérilmis ve
istatistiksel olarak anlaml fark bulunamamistir

(p>0.05). Bunun yaninda kendini goérisu,
aktivite, ruh saghgi, tedaviden tatmin
basliklarinin  ortalama skorlarinin  hibrid

grubunda daha iyi oldugu gézlenmistir. Ancak
istatistiksel olarak anlamli fark bulunamamigtir
(p>0.05). Toplam skor ortalamasinin ise gene
hibrid grupta daha iyi oldugu goérilmustar. Ama
fark yine istatistiksel olarak anlamli degildir
(Tablo-2). Bu durumda klinik olarak her iki
kohortda da ayni oranda dengeli bir omurga
elde edilebildi§i sonucuna varilabilir. Kim ve
arkadaslarinin yaptig1 benzer calismada SRS-
24 toplam  skor ortalamalari  bizim
calismamizda oldugu gibi hibrid grupta daha iyi
bulunmustur ®. Ancak o ¢alismada da aradaki
fark anlaml degildir. Bu durum hibrid grubunun
takip sOresinin daha uzun olmasi ile
iliskilendirilebilir.

Bir bagka 6nemli nokta da her iki teknik
arasindaki maliyet farkidir. Eskiden bu fark
dinyada oldugu gibi tGlkemizde de hibrid grup
lehine yani hibrid grup daha ucuz iken,
simdilerde timuyle pediktl vida uygulanan
grup lehine dénmustir. Bunun nedeni pedikul
vida kullaniminin yayginlagsmasi ile gengellerin
fazla kullaniimayisi ve sonucta fazla
kullaniimayan bu malzemelerin set iginde
bulundurulmasinin firmalara daha fazla fiyata
mal olmasidir.

Sonug olarak skolyoz cerrahisinde tamamen
pedikil vidasi kullanilmasinin hibrid teknige

gbére radyolojik olarak ve SRS-22 skorlari
acisindan anlamh  bir farki  olmadigi
saptanmistir. Bu nedenle &zellikle torasik
pedikdl vidasi yerlestirme teknigini yeterince

bilmeyen cerrahlarin nérolojik
komplikasyonlardan kacinmak icin hibrid
teknigi  skolyoz  cerrahisinde  glvenle

kullanabilecekleri gorisine variimistir.
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ORJINAL CALISMA / ORIGINAL ARTICLE

KONJENITAL HEMIVERTEBRA OLGULARININ POSTERIOR TRANSPEDIKULER
EGG SHELL PROSEDURU VE KONVEKS TARAF KISA SEGMENT
ENSTRUMANTASYON ILE TEDAVISI

POSTERIOR TRANSPEDICULAR EGG SHELL PROCEDURE AND CONVEX
SHORT SEGMENT INSTRUMENTATION FOR CONGENITAL HEMIVERTEBRA

Serkan BILGIC*, Gokhan CAKMAK**, Hiiseyin OZKAN*, Yiiksel YURTTAS*,
Mustafa KURKLU*, Tolga EGE***, Ali SEHIRLIOGLU****

OZET:

Konjenital hemivertebra embriyolojik, rijid
ve lerleyici bir vertebral anomalidir. Bu
calismada posterior transpediktiler egg shell
prosediirt, kisa segment konveks taraf
posterior  enstriimantasyon ve flizyon
uygulanan konjenital hemivertebra
hastalarinin klinik sonuclari dederlendiriimesi
amaclanmigtir. 1996-2007 yillari arasinda yas
ortalamasi 11.63 + 1.66 ve tek seviyeli
hemivertebrasi olan, kisa segment konveks
taraf posterior enstriimantasyon ve flizyon
uygulanan 19 hasta (8 erkek, 11 kiz)
degerlendirilmistir. Ortalama takip stresi
62.53+9.25 aydir. Ortalama Risser skalasi 2
ve preoperatif Cobb acisi ortalama 39.84° +
2.99° iken postoperatif ve ge¢ ddénem
postoperatif ortalama Cobb acilari sirasiyla

() Yrd. Dog. Dr., GATA Ortopedi ve Travmatoloji A.D, Ankara
(**)  Uzm. Dr., GATA Ortopedi ve Travmatoloji A.D, Ankara
(***)  Uzm. Dr., Van Asker Hastanesi, Van

(****) Prof. Dr., GATA Ortopedi ve Travmatoloji A.D, Ankara

25.47° + 2.8° ve 28.63° + 9.25° oldugu
saptanmigtir. Preoperatif ve postoperatif Cobb
acllarr arasinda istatistiksel olarak anlamli fark

bulundugu  belirlenmigtir  (p<0.05). Bu
calismanin  verilerine  gdre;  posterior
transpediktiler egg shell prosediirt ile kisa
segment konveks taraf posterior

enstriimantasyon ve flizyon uygulamasinin
klinik sonucglari basarili oldugu fikri elde
edilmistir.

Anahtar Kelimeler: Konjenital skolyoz,
hemivertebra, egg shell islemi, konveks
flizyon

Kanit Diizeyi: Diizey Ill, Retrospektif klinik
calisma
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SUMMARY:

Congenital scoliosis with hemivertebrae is
an embriologic, rigid and progressive vertebral
abnormality. In this study, evaluation of the
clinical data of the congenital hemivertebrae

patients who underwent posterior
transpedicular egg shell procedure, short
segment convex side posterior

instrumentation and fusion was purposed.
Between 1996 and 2007, 19 patients (eight
male and eleven female), mean 11.63 + 1.66
years old with single-level hemivertebrae
related congenital scoliosis underwent
hemivertebra excision, short segment convex
side posterior instrumentation and fusion at
our institution with an average follow-up period
of 62.53 + 9.25 months. 14 patients had
thoracal and five patients had Ilumbal
hemivertebrae. The mean of Risser scale was

40

2 and the mean of preoperative Cobb angles
was 39.84° 2.99°. The mean of
postoperative and late postoperative Cobb
angles were 25.47° + 2.8° and 28.63° + 9.25°
respectively. There was significant difference
statistically between preoperative and
postoperative Cobb angles (p<0.05). In light of
the results of this study, we concluded that
posterior transpedicular egg shell procedure,
short segment convex side posterior
instrumentation and fusion were satisfactory
for the treatment of congenital hemivertebra.

-+

Keywords: Congenital scoliosis,
hemivertebra, egg shell procedure, convex
fusion

Level of Evidence: Level lll, retrospective
clinical study
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GiRIS:

Konjenital skolyoz embriyogenez sirasinda
vertebralardaki gelisim anomalileri neticesinde
ortaya c¢ikan, oldukca rijid ve ilerleyici
egriliklere sahip olan omurga deformitesidir.
Konjenital skolyozlardaki yapisal anomaliler
bicimlenme defekti, segmentasyon defekti ve

13,29)

karisik tip olmak Gzere Gge ayrilir "*%,

Formasyon defekti nedeniyle ortaya ¢ikan
en sik anomali hemivertebradir.
Hemivertebranin dogal gidisati olgularin %
70’'inde Ozellikle de unilateral ansegmente bar
ile birlikteyse ciddi egrilik artisiyla
neticelenmektedir ©7°%

Egriliginde artis izlenen  konjenital
hemivertebra olgulari genellikle spinal
artrodezle tedavi edilmektedir “'**”. Bu
calismada, klinigimizde konjenital tek seviyeli
hemivertebra nedeniyle egg shell yapilan,
konveks tarafa kisa segment posterior
enstrimantasyon ve flzyon uyguladigimiz
olgularda uyguladigimiz cerrahi tedavinin
etkinligini ve guavenilirligini degerlendirmeyi
amagladik.

MATERYAL VE METOT:

Retrospektif olarak yapilan bu ¢alismaya,
1996-2007 yillan arasinda Gulhane Askeri Tip
Akademisi Ortopedi ve Travmatoloji Anabilim
Dalrnda, konjenital tek seviyeli hemivertebra
nedeniyle egg-shell prosedirl ile konveks
tarafa kisa segment posterior
enstrimantasyon ve fuzyon yapilan 19 hasta
dahil edildi.

Calismaya dahil edilen hastalarin yas,
cinsiyet, cerrahi éncesi ve sonrasi grafileri,
norolojik durumlari degerlendirildi. Tani
koymada, deformite Olciminde ve patoloji
tipini belirlemede ilk asamada ayakta cekilmis
olan direkt grafilerden faydalanildi. Cobb

41

Olcim  ybntemi  kullanilarak  hastanin
preoperatif, erken postoperatif ve takip sonu
skolyoz acilari, torakal kifoz ve lomber lordoz
acilari degerlendirildi. Ayakta ¢ekilmis olan 6n
ve arka grafilerde koronal ve sagittal denge
degerlendiriimesi yapildi. Cerrahi 6ncesi
hastalarin timune bilgisayarli tomografi (BT)
ve manyetik rezonans goérintileme (MRG)
yontemleri uygulanarak deformite analizi ve
birlikte olabilecek intraspinal patolojiler
arastinldi. Birlikte bulunabilecek ek sistem
patolojileri icin hastalardan cerrahi dncesinde
uroloji, cocuk cerrahisi ve ¢ocuk kardiyolojisi
konstiltasyonlar istendi.

Yedi hastada ek sistem patolojileri
mevcuttu. Ek sistem patolojisi olarak 1
hastada kriptorsidizm ve retinal agenezi, 1
hastada pelvik yerlesimli bdbrek, 1 hastada
renal agenezi, 1 hastada yarik damak ve
dudak, 1 hastada sakral displazi, 1 hastada
Down sendromu, 1 hastada bilateral
gelisimsel kalgca displazisi (GKD) tespit edildi.
Yapilan intraspinal MRG incelemelerinde split
kord malformasyonu bulunan 4 hastanin 3’iine
preoperatif dénemde diastometamyeli supur
eksizyonu yapilirken, 1’inde supur eksizyonu
korreksiyon ve enstrimantasyon esnasinda
yapildi.

Baslangic muayenesinde egrilik 40
derecenin Uzerinde ise ve egrilik 20 derece
olup 6 ay icinde 5 dereceden fazla artis
gOstermisse cerrahi endikasyonu konuldu.
Uygun olan hastalarda yeterli kemik maturitesi
elde etmek icin cerrahi girisim Risser 2 veya
menars sonrasi 6 ay gecene Kkadar
ertelenmeye calisildr. Deformitelerin
dizeltiimesi icin posteriordan, transpedikiler
yolla girilip dekansellasyon "egg shell
prosedurtd" uygulandi ve saglam kalan
korteksin kirilmasi icin omurgaya yuk verildi.
Hemivertebra eksizyonu yapildiktan sonra
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konveks tarafta meydana c¢ikan bosluk
kompresyon saglayan kisa segment
monoaksial-poliaksial pedikil vidalar ve/veya
cengeller gibi posterior enstrimantasyon

Sekil-1. Preoperatif 6n-arka grafi

Sekil-3. Intraoperatif goriniim

kullanilarak kapatildi (Sekil 1.-5.). Hastalarin
yasi ve kemik yapisina uygun bir sekilde
gerekli olgularda pediatrik enstrimanlar
kullaniidi.

Sekil-2. Preoperatif yan grafi, T11 hemivertebra

Sekil-4. Postoperatif &n arka grafi
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Sekil-5. Postoperatif yan grafi

Posterior konveks flizyon olusturmak icin
dekortikasyon sonrasi greft olarak ¢ikarilan
spindz cikintilar, hemivertebraya ait otogreft
ve gerektiginde allogreft kullanildi. Cerrahi
esnasinda spinal kord monitorizasyonu igin
tim hastalara intraoperatif somatosensoériyel
uyarilmis potansiyeller "SSEP" uygulandi.

Cerrahi sonrasinda tium hastalara
ameliyathane ortaminda noérolojik muayene
yapildi. Hastalar postoperatif 2. gun breys
uygulamasi sonrasi mobilize edildi. Breys
tedavisine postoperatif dénemde 3 ay
boyunca devam edildi.

Hastalarin postoperatif 1., 3., 6. ve 12.
aylarda ve vyillik kontrolleri yapildi. Kontroller
esnasinda hastalar, klinik ve radyolojik olarak
degerlendirildiler.

Istatistiksel degerlendirme SPSS 11.0
(Statistical Package for the Social Sciences,
version 11.0, SPSS Inc, and Chicago, llI,
USA) istatistik programi ile yapildi. Paired
sample T test ve One Way -Anova istatistik
testleri uygulandi.

SONUCLAR:

Ondokuz hastanin (8 erkek, 11 kiz)
ortalama takip suresi 62.53 + 9.25 aydir. Yas
ortalamasi 11.63 + 1.66 olan hastalarin 14’0
torakal lomber

ve besi hemivertebraya

sahiptir.

Omurga deformitesinin alt gruplarina gére
hemivertebra anomalisi olan hastalarin 9’'unda
aninkarsere tam segmente hemivertebra (Tip-
1.A), 5’'inde inkarsere segmente hemivertebra
(Tip-1.B)
segmente hemivertebra (Tip-1.C) anomalisi
bulundugu gérulda.

ve 5’inde inkarsere parsiyel

Hastalarin Risser skalasi ortalama 2,
preoperatif Cobb agcilari ortalama 39.84° =+
2.99° oldugu belirlenmistir. Postoperatif Cobb
acisi 6lgimu ortalama 25.47° + 2.8° ve geg
postoperatif Cobb acgisi 6lcimi ortalama
28.63° + 9.25° olarak tespit edilmigtir (Tablo-
1). Postoperatif ve ge¢ postoperatif Cobb
acilari acisindan degerlendirildiginde 7
hastada (% 36.84) fark olmadi§i, 8 hastada
(% 42.1) korreksiyonun ortalama 9.63°
kayboldugu ve 4 hastada (% 21)
korreksiyonun ortalama 4.25° duzeldigi
goéruldi. Postoperatif ve gec¢ postoperatif
ortalama Cobb acilar arasinda istatistiksel bir
fark gorilmemistir (p=0.082).
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Tablo - 1. Hastalarin demografik verileri ve Cobb agilarindaki degisiklikler

HASTA YAS CINSIYET HEMIVERTEBRA RISSER PREOP POSTOP GEC TAKIP SURESI
NO SEVIYESI COBB COBB  POSTOP COBB (ay)
1 4 E T11 0 22 16 16 12
2, 6 K T9 0 20 14 14 12
3. 12 K T7 3 54 50 50 24
4, 33 E 5 5 48 32 32 24
5, 18 E L3 1 24 22 20 60
6. 7 E T12 0 65 42 44 132
7. 21 E 5 5 32 0 22 84
8. 10 E L2 3 32 24 28 84
9. 12 K T7 0 34 28 24 36
10. 10 K T4 3 42 38 54 132
1. 12 K L1 0 30 22 26 120
12. 4 K L1 0 30 28 26 48
13. 2 E L1 0 40 16 7 60
14. 10 K T6 4 40 22 22 72
15. 13 K T6 5 48 36 36 72
16. 16 E Ti2 5 32 10 10 12
17. 5 K Ti2 0 64 40 52 24
18. 10 K T4 4 45 20 25 72
19. 16 K T4 5 53 24 36 108

Cerrahi miidahale 6ncesi ile postoperatif ve
gec postoperatif ortalama Cobb agcilari
arasinda istatistiksel olarak anlamli fark
oldugu belirlenmistir (p=0.000). Torakal ve
lomber bbélgede hemivertebra olan olgularda
preoperatif, postoperatif ve ge¢ postoperatif
olarak Olcilen Cobb agilari arasinda anlamli
farklilik saptanmamistir (p>0.05) Hastalarin
genel kifoz ve lordoz acilarinda 6nemli
derecede bir degisiklik  gorilmemigtir.
Preoperatif ortalama gévde dekompansasyonu
26 mm ( 7-58 mm) iken postoperatif degerler
14 mm (2-48 mm) olarak bulunmustur.

Bir hastada postoperatif ylizeysel yara yeri
enfeksiyonu saptanmigtir. Antibiyotik tedavisi
ve yara bakimi ile iyilesmigtir. Bir olgumuzda

vida gevsemesi ve psodoartroz goérulda.
Implantasyon revizyonu ve psédoartroz tamiri
sonrasinda flzyon saglanmigtir. Hastalarimizin
hi¢birinde norolojik komplikasyon gelismemistir.

TARTISMA:

Konjenital skolyoz embriyolojik gelisim
sirasinda meydana gelmektedir. Konjenital
skolyozlardaki yapisal anomaliler formasyon
defekti, segmentasyon defekti ve karisik tip
olmak Uzere Uge ayrilmaktadir %),
Formasyon defekti nedeniyle ortaya c¢ikan en

stk anomali hemivertebradir.

Konjenital skolyoz tedavisinin amaci
deformitenin  vicut dengesini bozacak
dizeyde ilerlemesini Onlemektir. Tedavi
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secimindeki temel ilke, egriligin konkav
tarafinin blylUmesine izin verirken konveks
tarafin blyUimesini engelleyecek ydntemin
secimi olmalidir. Bu ylzden hastaya erkenden
ve blyUume potansiyeli oldugu dénemde tani
koymak gerekmektedir.

Konservatif tedavi yéntemlerinin konjenital
omurga deformitelerindeki vyeri oldukca
sinirhidir.  Konservatif tedavinin bu sinirli
endikasyonlari nedeniyle cerrahi tedavi
konjenital omurga egriliklerinde ana tedavi
yontemi haline gelmistir.

Konjenital skolyozla birlikte ona eslik eden
kalp, bébrek, spinal kord malformasyonu gibi
baska malformasyonlar da olusabilmektedir .
O nedenle bu hastalarda ameliyat 6ncesi
sistemik inceleme yapilmalidir. Calismamizda
7 hastada konjenital skolyoza eslik eden farkli
malformasyonlar bulunmaktaydi.

Konjenital skolyozlarda cerrahi tedavi
idiopatik skolyozlara gére daha fazla nérolojik
lezyon olusturma riski tagimaktadir “®. Holte
ve arkadaslari, omurganin myelografi
incelemesinde hastalarinin % 33’GUnde
anormallikler saptamis ve preoperatif MRG
veya myelografi tavsiye etmistir . Peroperatif
norolojik defisit gelisme riski rutin preoperatif
MRG kullanilarak intraspinal patolojinin
Onceden saptanmasi ve tedavi edilmesiyle
azaltilabilir. Calismamizda preoperatif split
kord malformasyonu tespit edilen 3 olgu
skolyoz cerrahisi 6ncesi ayri operasyonlarla, 1
olgu da skolyoz cerrahisi sirasinda opere
edilerek tedavi edildi. Ameliyat sirasinda
ndéromonitorizasyon yontemleri de kullanilarak
intraoperatif noérolojik defisit olugsum risKki
azaltildu.

Konjenital skolyoz tedavisinde ama¢ diz,
fizyolojik sagittal profile sahip ve mimkin
oldugunca kisa bir fuzyon segmenti elde
etmektir  ©”.  Konjenital hemivertebra
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tedavisinde in situ flzyon, konveks
epifizyodez ve hemivertebrektomi kullanilan
yontemlerdir. EQgriligin ilerlemesine, gdvde
imbalansi olusumuna yol acan izole
hemivertebra olgularinin tedavisinde
hemivertebra eksizyonu etkili bir yéntemdir.
Hemivertebra eksizyonu kisa bir flzyon
segmentinin Uzerinde neredeyse tama yakin
egrilik dizelmesini saglayabilmektedir . In
situ flizyon ve konveks epifizyodez blylimenin
durmasina ve egriligin ilerlemesine engel
olmakta ancak deformitenin dizelmesini,
gbvde imbalansinin ortadan kaldiriimasini

(24,27)

saglamamaktadir .

Hemivertebra eksizyonu ilk olarak Royle ®
tarafindan 1928’de yapilmis daha sonra Wiles
@ Winter ®® , Holte "? gibi otérler tarafindan
takip edilmistir. Hemivertebra eksizyonu
yuksek cerrahi riske ragmen daha iyi dizelme
saglamakta ve cikarilan hemivertebra greft
materyali olarak posterior girisimlerde
kullanilabilmektedir.

Hemivertebra rezeksiyonu 6zellikle 5 yas
alti, goévde imbalansinin eglik ettigi
torakolomber, lomber veya lumbosakral
hemivertebralarda onerilmektedir “". Ancak
yine de hemivertebra eksizyonu i¢in optimal
endikasyonlar tartismalidir ©.

Hemivertebra eksizyonu, skolyoza neden
olan patolojinin ortadan kaldiriimasi ile birlikte
deformitenin de ayni anda dizeltiimesini
saglayan bir girisimdir. Ybntem sadece
posterior girisimle hemivertebranin bosaltiimasi
(egg-shell) ya da anterior ve posterior kombine
girisimlerle  hemivertebranin  cikartiimasi
seklinde uygulanabilir "**'#

Son yillarda sadece posterior girisim ile
hemivertebranin cikartiimasi oldukga
populerdir. Zhang ve arkadaslar, 28
hemivertebra olgusuna sadece posterior
girisim ile hemivertebra eksizyonu uygulamis
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ve sadece 2 olguda pndmotoraks gelistigini,
herhangi bir nérolojik defisit ya da enfeksiyon
gelismedigini bildirmislerdir ©.

Ruf ve Harms ortalama Cobb acilari 45
derece olan 6 yastan kigUk hastalarinda
sadece posterior yaklasimla uyguladiklari
hemivertebra rezeksiyonu ve segmental
transpedikiler enstrimantasyonla mikemmel
sonuglar elde etmistir . Shono ve arkadaglari
da addlesanlarda posterior hemivertebra
eksizyonu ve segmental enstrimantasyon
uygulamis ve % 64 korreksiyon oraniyla
norolojik defisit olmaksizin flzyon elde
edebilmislerdir .

Hall ve arkadaslari, Harrington
enstriumanlan kullanarak posterior spinal
artrodezle tedavi ettikleri 18 hastada ortalama
22° korreksiyon saptamistir ©. Winter ise 290
hastalik serilerinde posterior spinal flizyonla %
36 korreksiyon elde etmigtir ©.

Aydinli  ve arkadaslari hemivertebra
olgularinda  transpedikiler egg shell
osteotomiyle kombine anterior posterior
yaklagimi karsilastirdiklari calismalarinda
transpedikiler egg shell osteotomisi
uygulanan hasta grubunda % 51 korreksiyon,
% 8 korreksiyon kaybi saptamis, olgularinda
"crank shaft" fenomeni gérmemistir ©.

Benli ve arkadaslarinin calismalarinda,
formasyon kusuru olan hastalarda, ameliyat
Oncesinde, ortalama 60.7° + 15.6° olan frontal
plandaki egriligin ameliyat sonrasinda
ortalama 35.3° + 12.3%ye dustigu ve %
44.2+23.4 duzeyinde duzelme saglandigi
bildirilmistir . Farkli cerrahi tiplerinin
uygulandigi bu hastalarda son kontrolde
deformitenin ortalama 28.6° + 14.3°ye
distidu ve korreksiyon oraninin % 54.0 +
19.4'e yukseldigi saptanmistir “. Benzer
patolojiye sahip hasta grubunda yaptigimiz
cerrahi tedavi sonrasinda % 36.1 oraninda

korreksiyon elde ettik. Bir olgumuzda
preoperatif 40 derece olan Cobb agisi cerrahi
sonrasl 16°’ye ve 60. aydaki kontroliinde 7°’ye
dismustar. Bununla beraber tim olgular
beraber degerlendirildijinde korreksiyonun
son kontrollerde istatistiksel olarak farklilik
gbstermedigini gbzlemledik. Yas ortalamasi
11.63 + 1.66 olan ve 10’u juvenil gruba giren
olgularimizin  hicbirisinde "crank shaft"
fenomeni gelismedigi gézlemlenmistir.

Posterior  hemivertebra  rezeksiyonu
tecribeli ellerde minimal ndrolojik riskle iyi bir
korreksiyon orani saglamaktadir.
Hemivertebra ¢ikartildiktan sonra aciga ¢ikan
boslugu kapatmak icin kompresyona ve bitisik
vertebralara saglam bir gekilde fiksasyona
olanak saglayan enstrimantasyon gereklidir.
Spinal enstrimantasyon kullaniminin
konjenital skolyozlu kiigtik cocuklarda guvenli,
etkili, fizyon oranini arttiran ve breys veya algi
icinde postoperatif dénemde geciriimesi
gereken zamani azaltan faydali bir uygulama
oldugu gésterilmistir *”. Ozellikle kiigiik ebatli
ve dusuk profilli pedikal vidalar ve ¢engelleri
kullandigimiz olgularimizda spinal
enstrimantasyon sonrasinda U¢ ay sureyle
celik balenli korse kullaniimistir.

Ruf ve Harms, posterior hemivertebra
rezeksiyonuyla transpedikiler enstrimantasyonun
cocuklardaki korreksiyon icin ideal, daha az invazif
ve sekonder egriligin ortaya ¢ikmasini engelleyici

bir islem oldugunu bildirmiglerdir "**".

lliak kemikten bol miktarda otogreft almanin
mumkun olmadigr kicuk cocuklarda allogreft
kullanimi yeterli flizyon elde edilmesinde
kullanilabilmektedir ". Olgularimizin gogunda
otogreft olarak kullanilacak kemik stoku az
oldugu i¢cin elde ettigimiz otogreftleri
allogreftlerle karistirarak kullaniimigtir.

Winter ve arkadaslari, Harrington
enstrimantasyonuyla tedavi ettikleri konjenital
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skolyoz olgularinda torasik ve torakolomber
egrilikleri lomber egriliklere gére daha esnek
ve duzeltilebilir bulmuslar (% 29 ve % 19
dizelme), ancak dusik hasta sayilari
nedeniyle buna bir agiklama getirememiglerdir
@ Calismamizda bu gruplar arasinda
korreksiyon oranlari agisindan istatistiksel
anlamli bir farkhlik bulunmamisgtir.

Literatirle uyumlu bir sekilde konjenital
hemivertebra olgularimizda posterior egg
shell hemivertebra eksizyonu, konveks taraf
posterior enstriumantasyon ve flizyon iyi
sonuglar verdigi belirlenmigtir. Torasik ve
torakolomber egriliklerin korreksiyonu lomber
egriliklerin  korreksiyonuna  gbére  fark
g6stermemistir. Intraoperatif nérolojik defisit
gelisiminden kaginmak icin preoperatif MRG
ve intraoperatif néromonitorizasyon kullanimi
Onem tasimaktadir. Anterior girisime gerek
olmaksizin sadece posterior girisimle
hemivertebra eksizyonu dusik komplikasyon
oraniyla basarih bir sekilde
gerceklestirilebilmektedir. Uclincii jenerasyon
enstrimantasyon sistemleriyle  konveks
tarafin tespiti elde edilen dizeltmenin
korunmasini ve flzyonunu saglamaktadir.
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ORIGINAL ARTICLE / ORJINAL CALISMA

LONG-SEGMENT POSTERIOR INSTRUMENTATION FOLLOWING POSTERIOR
CLOSING WEDGE OSTEOTOMY FOR THE TREATMENT OF KYPHOTIC
DEFORMITY IN THE PATIENTS WITH ANKYLOSING SPONDYLITIS

ANKILOZAN SPONDILITLI HASTALARDAKI KIFOTIK DEFORMITENIN TEDAVISI
ICIN POSTERIOR KAPALI KAMA OSTEOTOMISINI TAKIBEN UZUN SEGMENT
POSTERIOR ENSTRUMANTASYON UYGULAMASI

Onat UZUMCUGIL?*, Ali Volkan OZLUK**, Murat MERT**, Yunus ATICI***,
Mustafa CANIKLIOGLU****, i. Teoman BENLI*****, Alper KAYA****+*

SUMMARY:

The resulting spinal kyphosis due to the
progressive flexion deformity in ankylosing
spondylitis is a challenging issue where
thoracolumbar osteotomies are to be of
consideration in the correction of the global
sagittal and gaze alignment as treatment
modalities. The purpose of this retrospective
clinical study was to evaluate the clinical and
radiological results of posterior closing wedge
osteotomy that we performed in the treatment
of kyphotic deformities in the patients with
ankylosing spondylitis. Eleven patients having
kyphotic thoracolumbar deformities due to
ankylosing spondylitis were included in the
study and they were treated with posterior
transpedicular closing wedge osteotomy

followed by  long-segment  posterior
instrumentation. After a mean follow-up period
of 43.5 + 18.7 months patients were evaluated
in terms of Cobb angle measurements and
clinical results. Additionaly, 7 of 11 patients
were assessed in terms of SRS-22
questionnaire for pain, self image and
satisfaction of treatment. The mean
preoperative thoracic kyphosis which was 87.3°
+ 4.3° improved to 54.0° + 9.5° postoperatively
(p<0.05). At the final follow-up it was 58.2° +
9.1° with an average correction loss of 4.2° +
2.5°. The mean preoperative lumbar lordosis
was 19.6° + 6.3°. Than it improved to 39.6° +
5.7° (p<0.05) postoperatively and were 37.0° +
5.5° at the final follow-up with an average
correction loss of 2.6° = 2.3°. Preoperative,
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postoperative and final mean sagittal balance
values were 6.6 + 2.3cm, 3.1 + 1.5 cm (p<0.05)
and 34 = 1.6 cm, respectively. Loss of
correction in sagittal balance was 0.23 + 0.26
cm in the last control visit. In the all patients
whom were applied SRS-22 questionnaire; the
levels of pain, appearance, mental status,
function and satisfaction of treatment revealed
results of minimum 4 points. There was no
death, neurological compromise, implant
failure, pseudoarthrosis or infection, but one
pulmonary embolism and one postoperative
thoracic kyphosis proximally to the osteotormy
level.  We concluded that; posterior
transpedicular closing wedge osteotomy
followed by  long-segment  posterior
instrumentation in the management of kyphotic
deformities due to ankylosing sponaylitis
seems to be an effective procedure in terms of
satisfactory sagittal balance and implant
survival.

Key Words: Ankylosing sponaylitis,
closing wedge osteotomy, and treatment.

Level of Evidence: Level Ill, retrospective
clinical study

OZET:

Ankilozan spondilit hastaligina bagl
omurgada  gordlen ilerleyici  fleksiyon
deformitesi sonucu gelisen kifozun tedavisi
oldukga glicttir ve sagittal denge ve karsiya dtiz
bakigin saglanabilmesi igin torakolomber
osteotomiler goz énline alinmasi gereken
tedavi segeneklerindendir. Bu geriye doénik
calismadaki amag, ankilozan spondilite bagli
olarak gelismis omurga kifozu tedavisi igin
uygulanan posterior kapali kama
osteotomisinin radyolojik ve klinik sonuglarini

50

degerlendirmektir. Bu calismaya 11 hasta dahil
edilmigtir. Ortalama 43.5 = 18.7 aylik takip
sonrasi hastalarin Cobb acisi dlgtimleri ve klinik
sonuclari degerlendirilmistir. Ayrica ¢alismaya
dahil edilen 11 hastadan 7’sinde SRS-22
anketiyle agri, klinik goériniim ve tedaviden
tatmin  dtizeyleri de degerlendirilmigtir.
Ameliyattan once ortalama 87.3° + 4.3° olan
torakal kifozun, ameliyat sonrasi 54.0° + 9.5°’ye
indirildigi (p<0.05) ve son takipte 4.2° + 2.5°
dtizeltme kaybiyla 58.2° + 9.1° olarak dl¢dldiigui
saptanmigtir. Ameliyattan énce ortalama 19.6°
+ 6.3° olan lomber lordozun, ameliyat sonrasi
39.6° + 5.7°ye ylkseldigi ve son takipte
ortalama 2.6° + 2.3° kayipla beraber 37.0° +
5.5° olarak dlgdildtigti belirlenmistir. Preoperatif,
postoperatif ve final sagittal denge degerleri
sirasiyla 6.6 +2.3cm, 3.1+ 1.5cmve 3.4+ 1.6
cm olup, elde edilen dtizelmenin istatistiki
olarak anlamli oldugu belirlenmistir (p<0.05).
Sagittal dengedeki dlzelme kaybi, son
kontrolde 0.23 + 0.26 cm gibi oldukga dListik
diizeyde oldugu anlasiimistir. Hicbir hastada
olim, ndrolojik defisit, implant yetmezligi,
enfeksiyon veya psddoartroz gorilmedi, fakat
bir hastada pulmoner emboli ve bir hastada
kavsak kifozu tespit edildi. SRS-22 anketi
uygulanan hastalarin  tamaminda agr,
goriiniim, mental durum, fonksiyon ve
tedaviden tatmin dlizeylerinin 4 ve (zeri oldugu
belirlenmistir. Sonug olarak ankilozan spondilite
bagli omurga kifozunun tedavisinde uygulanan
kapali kama osteotomisi ile birlikte uzun
segment enstrimantasyon tatmin edici sagittal
denge ve implant sag kalimi agisindan etkin bir
yéntem oldugu fikri elde edilmistir.

Anahtar Kelimeler: Ankilozan Spondilit,
kapall kama osteotomisi, tedavi.

Kanit Diizeyi: Dizey Ill, retrospektif klinik
calisma
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INTRODUCTION:

Ankylosing spondylitis (AS) is a chronic
inflammatory disease that affects the axial
skeleton ©?. The inflammation leads to a
profound tendency for ossification of involved
ligaments and joints with fusion of the spine,
sometimes with a fixed kyphosis causing
sagittal imbalance "”. The kyphotic deformity
may restrict activities of daily living and the
major complaint is an inability to look straight
ahead ®. Thoracolumbar osteotomies can be
performed to correct sagittal imbalance and
gaze alignment ©. Presently there are 3
commonly used methods of osteotomy,
namely opening wedge, multilevel and closing
wedge osteotomy. Vascular complications
and high rate of loss of correction associated
with opening wedge osteotomy make the
closing wedge superior among the others in
terms of radiological and clinical outcomes ©.

The purpose of this retrospective clinical
study was to evaluate the clinical and
radiological results of posterior closing wedge
osteotomy that we performed with long-
segment posterior instrumentation in the
treatment of kyphotic deformities due to AS.
SRS-22 questionnaire was performed in 7
patients via telephone calls in order to define
the final clinical status and satisfaction of
treatment during the last control visits.

MATERIALS-METHODS

Between 2003 and 2008, 11 patients
having kyphotic spinal deformities due to AS
were treated with posterior closing wedge
osteotomy followed by long-segment posterior
instrumentation in two different clinics and
they were included in the study. Patients were
evaluated in terms of radiological and clinical
outcomes retrospectively.

Clinical, radiological and laboratory studies
were performed in order to confirm the
diagnosis AS. AS was diagnosed with
preoperative laboratory and radiological
analysis consisting of; elevated erythrocyte
sedimentation rate, periarticular osteoporosis,
loss of intervertebral disc spaces, anterior
longitudinal ligament fibrosis due to
subchondral sclerosis and paravertebral
ossification . HLA-B27 antigen was positive
in 5 cases. A total global kyphosis covering
both thoracal and lumbar region with a
deteriorated horizontal gaze accompanying no
response to medical therapy for back pain
were determined. Deterioration in all
respiratory function tests with decreased
head-wall and chest circumference
measurements was also noted.

All of the patients were men and the mean
age at the operation time was 43.9 + 7.3
(range 32-55). The average hospitalization
period was 8.0 + 1.6 days (range 6-19 days)
(Table-1).

Table - 1. Demographics and operational datas of the patients (n: number of the patient).

n Age Gender Operation Hospitalization Blood loss Osteotomy Follow-up
time (hour) (days) (cc) level (Months)

1 47 Male 3 10 2250 L-2 12

2 35 Male 3 7 2250 L-2 30

3 32 Male 3 9 1350 T-12 52

4 40 Male 3 9 1350 L-1 36

5 39 Male 2,2 10 1950 T-10 72

6 49 Male 2,4 7 1900 T-11 62

7 44 Male 3,5 10 1470 T-12 60

8 54 Male 3 7 1550 T-12 54

9 41 Male 2,5 6 1200 L-1 48

10 55 Male 3,1 6 1100 T-10 28

11 47 Male 2,1 7 1100 T-12 24
TOTAL 43973 - 2,8+04 +1,6 1588,2 + 431,3 43,5 +18,7
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A detailed physical examination of columna
vertebralis and peripheral joints in terms of
range of motion was performed. Radiological
assessment of the patients consisted of good-
quality standing anteroposterior-lateral
orthoroentgenograms, computerized
tomography and magnetic resonance imaging
studies (Figure-1).

Figure-1. Lateral view of a 40 years old male with
anklosing spondylitis (Case-4).

On the lateral standing x-rays;
preoperative, postoperative and final follow-up
global thoracic kyphosis and lumbar lordosis
values were noted using Cobb method. The
deviation in the sagittal plane was defined as
the sagittal distance of the center of C-7 to the
center of the body of S-1. The cervical plumb
line remained anterior to the S-1 body defined

as a positive sagittal axis deviation in all of the
patients preoperatively. One patient having
Type | kyphosis with normal thoracic kyphosis
and localized kyphotic deformity in lumbar
region according to the description of
Hammerberg was excluded from the study ©.
Eleven patients having Type Il kyphosis which
was spreading from the thoracic region to the
lumbar area with reduced lumbar lordosis
were included in the study. The indications for
surgical intervention consisted of obvious
horizontal gaze restriction and serious back-
pain which was regardless of medical therapy.
It was decided to perform long-segment
posterior instrumentation following posterior
closing wedge osteotomy which was
supposed to be performed in the apical points
of global kyphotic deformities consisting of;
lower thoracic (T-10: 2 patients, T-11: 1
patient), thoracolumbar (T-12: 4 patients, L-1:
2 patients) and lumbar region (L-2: 2 patients)
(Table-1).

All of the operations were performed by the
senior authors in two different institutions
using the same surgical technique.
Osteotomies involved removal of the posterior
elements (facet joints, pedicles, transverse
processes and laminae) of one vertebra and
removal of a posterior wedge of the vertebral
body by a decancelization procedure. Angle
curettes were used in both creating a cavity
and thinning of the lateral and posterior cortex
of the vertebral body. Both pedicles were
enucleated using a small osteotome and
posterior cortex was pushed down in to the
body. Than posterior transpedicular
segmental instrumentation with contoured
dual rods after the closure of the osteotomy
with a gentle extension maneuver was
performed (Figure-2, 3, 4). The reason of
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long-segment instrumentation was to avoid
junctional kyphosis proximally to the
implantation and to restore the sagittal
imbalance in an effort to maintain the entire
correction. Two transverse connectors were
adapted to the rods to complete the frame and
the resected posterior elements were used as
autografts for fusion both in the osteotomy site
and the decorticated instrumented levels. No
braces were applied to any of the patients in
the postoperative period. Cell-saver was used
in 7 patients for autologous blood transfusion.
The average amount of blood loss was 1588.2
+ 431.3 cc (range 1350-2250 cc). Main
operation time was 2.8 + 0.4 hours.

Figure-3. Intraoperative view of the osteotomy site after
posterior instrumentation.

Figure-2. ntraoperative view of the osteotomy site at L-2
level. Figure-4. Postoperative lateral standing x-ray of the

Case-1.
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All of the controls were made in the
outpatient clinics of the two different
institutions and patients were evaluated in
terms of loss of correction, implant failure,
clinical complaints and fusion under the light
of the data obtained from the physical
examinations and Cobb measurements on the
lateral standing x-rays. Preoperative,
postoperative and final follow-up radiographic
findings and complications were noted. SRS-
22 questionnaire was performed in 7 patients
via telephone calls in order to define the levels
of pain, function, mental status, self image
(cosmetic) and satisfaction of treatment. They
were evaluated upon 5 questions and patients
scoring >4 were graded ‘good’ where >4.5
were graded as ‘perfect’ respectively.

Student t-test in SPSS 9.0 for Windows
was used for statistical analysis and 0.05 was
defined as the significant value.

RESULTS

Preoperative, postoperative and final
thoracal and lumbar Cobb measurements with

sagittal balance values are given in Table-2.
The mean preoperative thoracic kyphosis
which was 87.3° + 14.3° (range 70° -115°)
improved to 54.0° + 9.1° (range 45°-71°)
postoperatively with statistically significant (t:
14.7, p<0.05). At the final follow-up it was
58.2° + 9.1° with an average correction loss of
4.2° + 2.5° (Table-3). There was significance
between the mean final thoracic kyphosis and
preoperative kyphosis (p<0.05), but there was
no significance when compared with
postoperative kyphosis (p>0.05). The mean
preoperative lumbar lordosis was 19.6° + 6.3°
(range 10°-30°). Than it improved to 39.6° +
5.7° (range 30°-50°) postoperatively with
statistically significant (t: -9.1, p<0.05) and
was 37.0° + 5.5° (range 24°-44°) at the final
follow-up with an average correction loss of
2.6° + 2.3° (Table-3). There was a significance
between final lumbar lordosis and
preoperative lordosis (p<0.05), but there was
no significance when compared with
postoperative lordosis in lumbar region
(p>0.05).

Table - 2. Preoperative, postoperative and final thoracic annd lumbar sagittal contours and sagittal balance values of

the patient.
THORACIC LUMBAR SAGITTAL  BALANCE
No. PREOP. POSTOP. FINAL PREOP.  POSTOP. FINAL PREOP.  POSTOP. FINAL
1 110° 71° 75° 20° 40° 40° 5 25 25
2 83° 60° 61° 10° 40° 39° 6 1,5 1,5
3 74° 48° 50° 15° 30° 24° 9 4 4
4 70° 45° 47° 12° 40° 36° 3 1 1
5 95° 50° 60° 30° 40° 3g° 8 4 45
6 90° 55° 60° 25° 45° 40° 8 4 45
7 80° 50° 55° 20° 50° 44° 6 35 4
8 78° 45° 50° 25° 40° 38° 5 2 25
9 80° 45° 50° 15° 40° 40° 5 2 2
10 85° 55° 60° 18° 30° 30° 6 4
11 115° 70° 72° 25° 40° 38° 11 6 6,5
TOTAL 87,3°: 143° 540°+95°  582°x9,1° 196°x6,3° 396°+57° 37,0°:55° 66+23 31:15 34:16
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Table - 3. Average values of thoracic and lumbar sagittal contours and balance of the patients.

PREOP. POSTOP. t p FINAL t p LC
THORACIC 87,3°+ 4,3° 54,0° + 9,5° 147 <005 58,2°+9,1° 15,0 <0,05 42°+25°
LUMBAR 19,6°+6,3° 39,6° £ 5,7° 91 <005 37,0°+55° -8,0 <0,05 2,6°+2,3°
SAGITTAL 6,6+23 3115 9.9 <0,05 3416 96 <0,05 023+0,26
BALANCE (cm)

PREORP.: Preoperative, POSTOP.: Postoperative, LC: Loss of correction

Any of the patients had a physiological
thoracic kyphosis or Iumbar lordosis
preoperatively. In the postoperative period, we
were able to restore the physiological sagittal
contours of 9 patients (81.8%) in both thoracal
and lumbar regions. The preoperative thoracal
kyphosis of 2 patients which were 110° and
115° were reduced to 70° and 71° in the
postoperative period and the restriction in
horizontal gaze was totally eliminated
respectively.

The cervical plumb line remained anterior
to the S-1 body defined as a positive sagittal
axis deviation in all of the patients
preoperatively and the mean deviation in the
sagittal plane was 6.6 + 2.3 cm (range 3-11
cm). Postoperative sagittal balance value
which was 3.1 1.5 cm regarded as a
significant improvement (t: 9,9, p<0.05). There
was a significance between the final sagittal
balance value which was 3.4 + 1.6 cm and
preoperative balance (t: 9.6, p<0.05), but no
significance was noted between the final and
postoperative  sagittal balance values
respectively (p>0.05). The mean loss of
correction in sagittal balance during the last
controls revealed 0.23 + 0.26 cm which may
be defined as a little difference. (Table-3)
Solid fusion was achieved without recurrence
or progression of the deformity in all of the
patients in the study.

-+
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According to the evaluation performed in
the last follow up, the levels of pain, function,
mental status, self image (cosmetic) and
satisfaction of treatment were listed in order
as following; 4 .2 + 0.4, 41 £ 0.2, 4.6 + 0.4,
4.2 + 0.2 and 4.6 = 0.6 points respectively.

There was no death, neurological
compromise, pseudoarthrosis or infection, but
one pulmonary embolism and one
postoperative thoracic kyphosis proximally to
the osteotomy level. The patient with
pulmonary embolism was treated with anti-
embolic medication for 5 months. The patient
having junctional kyphosis rejected the
proposed reoperation and did well at the end
of the 17th month. There were no cases of
failure of instrumentation in terms of breakage,
bending or loosening of the pedicle screws or
the rods. There was no implant removal in any
of cases. At the final follow-up, a subjective
leveled horizontal gaze and improvement in
daily living activities were achieved in all of the
patients.

DISCUSSION

In the current retrospective study, the
clinical and radiological results of long-
segment posterior instrumentation following
posterior closing wedge osteotomy which was
performed in 11 patients with Type Il global
kyphosis due to AS were evaluated.
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Deteriorated horizontal gaze and back-pain
having no response to medical therapy were
the common features. The mean preoperative
thoracic kyphosis was 87.3° + 14.3° and the
mean lumbar lordosis was 19.6° + 6.3°. The
reason of long-segment instrumentation was
to avoid junctional kyphosis proximally to the
implantation and to restore the sagittal
imbalance in an effort to maintain the entire
correction. The mean postoperative thoracic
kyphosis improved to 54.0° + 9.5° and lumbar
lordosis was measured as 39.6° + 5.7°
respectively. Any of the patients had a
physiological thoracic kyphosis or lumbar
lordosis preoperatively. In the postoperative
period, we were able to restore the
physiological sagittal contours of 9 patients
(81.8%) in both thoracic and lumbar regions.
The restriction in horizontal gaze was totally
eliminated postoperatively. A solid union mass
was achieved in all of the patients.
Postoperative sagittal balance value which
was 3.1 = 1.5 cm regarded as a significant
improvement (p<0.05). The mean loss of
correction in sagittal balance during the last
controls revealed 0.23 + 0.26 cm which may
be defined as a little difference. Correction
rates achieved in sagittal contouring and
balancing correlated with the results in the
literature "'°. Under the light of the data
obtained from the current study, this technique
is thought to be a safe and effective procedure
in terms of sagittal balance and horizontal
gaze restoration in AS patients.

In the study of Gulsen et al., it is reported
that; as a result of the early failure of
correction via one above-one below posterior
transpedicular  instrumentation in  the
beginning, they reversed in to two above-two
below posterior approach in order to maintain
the correction and the sagittal balance ©.

According to another data from the same
study was that; the mean sagittal axis
deviation was 28.5 mm preoperatively and it
improved to 9.8 mm in the early postoperative
period. At the final follow-up period 20.5 mm
was the mean value of sagittal axis deviation
®_In the study of Karel et al., it is reported that
the average rate of implant failure via posterior
closing wedge lumbar osteotomy followed by
posterior transpedicular instrumentation
performed in 62 patients was 10 cases (% 16)
even though the average correction of lordosis
between L-1 and S-1 was 27.3° respectively
©_ Brox et al. used the posterior closing lumbar
wedge osteotomy for the treatment of 20
cases with kyphotic deformities due to AS and
they instrumented 3 levels above and 3 levels
below the osteotomy level by pedicle screws
to ensure the stability and consolidation .
Two patients had a revision operation
because of the early implant failure and
extension of the instrumentation one level
above and below was performed on one
patient due to implant failure . In the large
series of Ing-Ho et al. consisting of 78 patients
who were applied posterior transpedicular
osteotomy followed by two above and two
below approach for the spinal deformity due to
AS, it is reported that only two patients had
reoperations via anterior approach because of
the screw pull-out in the early postoperative
period and one patient was treated by
extension of instrumentation for immediate
loss of fixation due to implant failure. ©. In our
study, there were no cases of failure of
instrumentation in terms of breakage, bending
or loosening of the pedicle screws or the rods.
There was no implant removal in any of cases.

The average amount of blood loss in the
current study was 1800 cc (range 1350-2250
cc). Gulsen et al. reported 750 cc (range 400
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cc - 1400 cc) as an average amount of blood
loss through 20 AS patients treated by
posterior closing wedge osteotomy ©. In the
series of Ing-Ho et al. consisting of 78 patients
treated by the same technique the average
loss of blood was 1150 cc (range 250 cc -
3200 cc) respectively “. In the other series of
7 patients who were applied spinal wedge
osteotomy for severe kyphosis correction, the
mean blood loss value was 1381 cc (range
850 cc - 2000 cc) ™. Thus, a predictable high
loss of blood is associated with the long-
segment posterior instrumentation than the
relatively short fusion techniques.

Opening wedge osteotomy (OWO) for the
correction of kyphosis in the patients with AS
is the other modality of treatment. Kao-Wha et
al. used OWO in 127 patients with AS and the
mean preoperative sagittal imbalance which
was 144 mm declined to 37 mm
postoperatively, it increased to 107 mm at the
final follow-up respectively ©. Additionally, a
certain determination of sagittal translation at
the osteotomy level (27 %) was pointed out in
the study. Also 15 % of the patients with
sagittal  translation had neurological
complications ©. Neither sagittal translation
nor neurological complication was associated
with the current study.

In the postoperative period, the mortality
rates are 8-10 % and the risk of neurological
deficit is approximately 30 %. Other important
complications after surgical treatment consist
of; postoperative ileus, gastrointestinal system
bleeding and urinary retention ©. In our study,
there was no death or neurological
compromise as well as the other mentioned
complications. We had one patient with
pulmonary embolism who was treated with
anti-embolic medication for 5 months.

The clinical results of this study were
evaluated via SRS-22 questionnaire as a
unique method in the literature. According to
the evaluation performed in the last controls,
the levels of pain, function, mental status,
appearance (cosmetic) and satisfaction of
treatment were listed in order as following; 4 .2
+04,41+02,46+04,42+0.2and 4.6 =
0.6 points respectively. All of the patients in
the study had an improvement in terms of
clinical results postoperatively. Pain scores
were found more than 4, whereas cosmetic
appearance and level of satisfaction from
treatment we found than 4.5 in all patients.
According these datas, the clinical results of
the patients were noted as ‘good’ or
‘excellent’.

Kyphotic deformity due to AS is a rare
condition. The number of surgical intervention
as a treatment modality for this condition is
limited in our country. For that reason, a
retrospective clinical study was performed by
the combination of patients who were treated
with the same technique in two different
institutions. The less number of patients and
the inabilty to perform the SRS-22
questionnaire for the entire patient group may
be considered as the weak points of the study.
Limitations of this study are the less number of
patients, measurements done by different
doctors, and no applying the SRS-22
questionnaire in all patients.

As a conclusion, according to the results of
our study we concluded that closing posterior
wedge osteotomy and long-segment posterior
instrumentation for the treatment of kyphotic
deformities due to Ankylosing spondylitis was
a safe and effective procedure in terms of
sagittal balance and implant related
complications.

57




Turk Omurga Cerrahisi Dergisi

REFERENCES

Brox JI, Helle A, Sorensen R, Gunderson R,
Riise R, Reikeras O. Functional outcome after
lumbar closing wedge osteotomy in ankylosing
spondylitis. International Orthopaedics (SICOT)
2008, May 28 (e-published),
www.mcbi.nlm.gov/pubmed/18506442
(abstract).

Gulsen M, Ozkan C, Altin M. Lumbar
transpedicular close wedge osteotomy fort he
treatment of kyphotic deformity due to
ankylosing spondylitis. J Turkish Spinal Surg
2008; 19(4): 397-406.

Hammerberg KW. Anklosing Spondylitis. In:
Bridwell KH, DeWald RL. Textbook of Spinal
Surgery, 2™ Ed., Lippincott-Raven Publishers,
Philedelphia, 1997, pp: 1109-1127.

Ing-Ho C, Jui-Teng C, Tzai-Chiu Y.
Transpedicular wedge osteotomy for correction
of thoracolumbar kyphosis in ankylosing
spondylitis. Spine 2001; 26(16): 354-360.
Kao-Wha C, Hung-Chang C, Ying-Yu C, Chien-
Chung L, Hsiang-Lan H, You-Hong C. Sagittal
translation in opening wedge osteotomy for the

58

correction of the thoracolumbar kyphotic
deformity in ankylosing spondylitis. Spine 2006;
31(10): 1137-1142.

Kao-Wha C, Ying-Yu C, Chien-Chung L, Hsiang-
Lan H, Ke-Chun P. Closing wedge osteotomy
versus opening wedge osteotomy in ankylosing
spondylitis  with  thoracolumbar  kyphotic
deformity. Spine 2005; 30(14):1584-1593.
Masanori S, Tatsuya K, Kensei S. Spinal wedge
osteotomy by a single posterior approach for
correction of severe and rigid kyphosis or
kyphoscoliosis. Spine 2002; 27(20): 2260-2267.
Min K, Hahn F, Leonardi M. Lumbar spinal
osteotomy for kyphosis in ankylosing spondylitis:
the significance of the whole body kyphosis
angle. J Spinal Disord Tech 2007; 20:149-153.
Patel NM, Jenis LG. Inflammatory arthritis of the
spine. In: OKU Spine-3 by American Academy of
Orthopaedic Surgeons, Rosemont, Chapter 36,
2006, pp: 339-350.

10-Williams KF, Slot GH, Anderson PG, Pavlov PW,

Kleuver M. Spinal osteotomy in patients with
ankylosing spondylitis: complications during first
postoperative year. Spine 2004; 30(1): 101-107.




The Journal of Turkish Spinal Surgery

2009; 20 (3): 59-70

CASE REPORT / OLGU SUNUMU

OCCIPITOCERVICAL FIXATION AFTER TRANSORAL RESECTION OF UPPER
CERVICAL AND CRANIOCERVICAL JUNCTION PATHOLOGIES:
CLINICAL EXPERIENCE IN 6 CASES

UST SERVIKAL VE KRANIOSERVIKAL BILESKE PATOLOJILERININ
TRANSORAL REZEKSIYONU SONRASI OKSIPITOSERVIKAL FIKSASYON:
6 OLGUDAKI KLINIK DENEYIMIMIZ

Fatma OZLEN*, Mustafa Onur ULU**, Lale Sagsmaz HANCI***, Galip Zihni SANUS****

SUMMARY:

The transoral approach provides direct
access to the upper cervical vertebrae and the
craniocervical junction (CCJ) pathologies.
However, this approach causes additional
destruction to the normal anatomical
structures and interferes with normal stability
of the CCJ, which also warrants
occipitocervical (OC) fixation in most of the
cases. Different technique of OC fixation has
been described previously. In this study, we
retrospectively evaluated the clinical results of
6 consecutive patients (male/female: 3/3;
mean age:49) with upper cervical and CCJ
pathologies (chordoma in 3 patients, pannus
formation secondary to rheumatoid arthritis in
2 patients and malpositioned type Il dens
fracture in 1 patient) who were operated via
transoral resection and subsequently
underwent rigid posterior OC fixation with
cervical laminar hooks and occipital screws
(Vertex™ Reconstruction System; Medtronic,
Sofamor Danek). The patients were followed

up in a mean time of 31 months (range 14-48
mo). Except for one patient, pain relief was
achieved in all patients with preoperative
complaint of neck pain. In 3 of the 4 patients
with preoperative neurological compromise,
the neurological status was improved and
none of the patients showed neurological
detoriation postoperatively. The integrity of the
construct was maintained in all the patients for
the duration of the follow-up period and there
were no instrumentation failure.

In conclusion, transoral decompression of
upper cervical spine pathologies necessitates
safe and effective stabilization of the CCJ.
Rigid OC fixation with sublaminar hooks and
occipital screws provided immediate stability
of the CCJ with favorable postoperative fusion
rates and clinical outcomes.

Key Words: Cervical spine, craniocervical
junction, occipitocervical fixation, transoral
resection
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OZET:

Transoral yaklagim, (st servikal omurga ve
kranioservikal bileske (KSB) patolojilerine direkt
ulagim saglamaktadir. Buna karsin bu yaklasimla
normal anatomik yapilara da ek zararlar
veriimekte, KSB’nin normal stabilitesi bozulmakta
ve bircok olguda oksipitoservikal (OS) fiksasyon
gereksinimi dogmaktadir. Farkli OS fiksasyon
teknikleri tanimlanmistir. Bu ¢alismada c¢esitli (st
servikal ve KSB patolojileri (3 olguda kordoma, 2
olguda romatoid artrite sekonder pannus, 1 olguda
malpozisyone tip Il dens fraktird) bulunan ve
transoral rezeksiyon sonrasi servikal lamina
kancalari ve oksipital vidalar kullanilarak (Vertex™
Reconstruction System; Medtronic, Sofamor
Danek) OS fiksasyon uygulanan ardisik 6 hastanin
(erkek/kadin: 3/3; ortalama yas: 49) verileri
retrospektif olarak incelenmistir. Olgular ortalama
31 ay slireyle (aralik 14-48 ay) takip edilmistir. Bir
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olgu haricinde preoperatif boyun agrisi sikayeti
blitin olgularda dlizelmistir. Preoperatif ndrolojik
defisiti olan 4 olgunun 3’tinde postoperatif olarak
iyilesme saglanmis ve higbir olguda postoperatif
ndrolojik kétilesme gdrdlmemistir. Takip sdrecinde
fiksasyon sisteminin bdtinlligl korunmus olup,
enstrimentasyon bozukluguna rastlanmamistir.

Sonug olarak list servikal omurga patolojilerinin
transoral yaklasimla rezeksiyonu sonrasi KSB’nin
guvenli ve etkili bir sekilde stabilize edilmesi
gerekmektedir. Sublaminar kancalar ve oksipital
vidalar kullanilarak uygulanan rijid OS fiksasyon,
tatminkar postoperatif fliizyon ve klinik sonugla
beraberdir.

Anahtar Kelimeler: Kranioservikal Bileske,
Servikal Omurga, Oksipitoservikal Fiksasyon,
Transoral Rezeksiyon

Kanit Diizeyi: Diizey 1V, Olgu Sunumu
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INTRODUCTION:

Occipitocervical (OC) instability is a
challenging disorder with potentially life-
threatening consequences. It is most
commonly seen secondary to traumatic
events which involve upper cervical vertebrae
and the main structures of the craniocervical
junction (CCJ) namely the atlantooccipital
joint, the occipital condyles, the atlas, and the
axis. Survivors are prone to suffering repeated
luxations and often suddenly die of
complications related to such instability.
Patients with nontraumatic upper cervical
instabilities, on the other hand, usually present
with progressive neurological deterioration,
which may be due to the compression of the
upper cervical cord, medulla, and / or lower
brainstem **_ Infections, inflammatory
diseases such as rheumatoid arthritis (RA),
metabolic disorders, congenital malformations
and tumors constitute the most common
pathologies in this group ©'""*®. Whether they
require surgical decompression or not the
common denominator for both groups is the
need for permanent fixation. Although in the
majority of the patients with upper cervical
instability the fusion can be acquired via
posterior C1-C2 fixation, in conditions where
there is concomitant OC instability, severe C1-
C2 luxation, tumor invasion, spinal cord
compression or opening of the posterior CCJ,

9-11,27)

OC fixation is indicated )

The transoral approach provides direct
access to the upper cervical vertebrae and the
CCJ. The most common indications for this
approach have been the resections of the
odontoid process, basilar invagination caused
by rheumatoid arthritis, and tumors involving
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the CCJ """ This approach causes
additional destruction to the normal
anatomical structures and interferes with
normal stability of the CCJ, which also
warrants OC fixation in most of the cases.
Different techniques of OC fixation have been
described previously ®+5#9121919.25%0539 | thjg
study, we retrospectively evaluated the clinical
results of 6 consecutive patients with upper
cervical and CCJ pathologies, who were
operated via transoral resection and
subsequently underwent rigid posterior OC
fixation with cervical laminar hooks and
occipital screws.

MATERIAL AND METHODS:

Between February 2004 and March 2008, 6
consecutive patients (male / female: 3 / 3;
mean age: 49) underwent OC fusion surgery
after transoral resection of upper cervical and
CCJ pathologies at Cerrahpasa Medical
Faculty, Department of Neurosurgery. The
preoperative diagnosis were chordoma in 3
patients, pannus formation secondary to RA in
2 patients and malpositioned type Il dens
fracture in 1 patient. All patients were
evaluated preoperatively by anteroposterior
and lateral radiographs of the OC region,
including flexion-extension views to assess
stability. The extent of ventral compression of
the cervicomedullary region was assessed by
magnetic resonance imaging (MRI) in all
patients. For determining the bony anatomy of
CCJ structures all patients underwent
multislice computerized tomography (CT)
scanning with sagittal and coronal
reconstructions. The characteristics of the
patient population are summarized in Table-1.
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Table - 1. The summary of patients who underwent occipitocervical fusion subsequent to transoral resection of

upper cervical pathologies

Case # Age /Sex Etiology Symptoms Preoperative Follow Comp. Postoperative
Neurological up / months Outcome
Status
1 65/F RA Neck Pain Quadriparesis 40 T PR, Same
2 42/ M Chordoma None CN 12 palsy 14 None Good, improved
3 51/F RA Neck Pain Quadriparesis 48 Wi PR, improved
4 27/M Chordoma None intact 18 None Neck Pain
5 50/ M Chordoma Neck Pain intact 32 None PR, Good
6 59/F DF Neck Pain Right hemiparesia 36 None PR, improved

Abbreviations: RA: Rheumatoid Arthritis; DF: Dens fracture type Il; Comp: Complication; WI: Wound infection; PR: Pain

relief; CN: Cranial never; T: Tracheostomy

For all patients, but one, a two-staged
operation was planned. In the first session, the
patients underwent transoral resection of their
pathologies and OC fixation was done in
another session. In all patients standard
transoral approach without splitting the soft or
hard palate was sufficient to decompress the
craniocervical region ventrally. There were no
peroperative complications. For protecting the
spinal cord in the postoperative period until
the second session, all patients were placed in
a halo vest in the operating room after the first
session except for Case #6 who underwent
transoral resection and posterior OC fusion in
the same session. The patients were
intubated orally and extubated within 48 hours
after the operation. In one patient (Case #1),
secondary tracheostomy became necessary
due to postoperative local complications.
Nasogastric tube feedings were maintained
for the first 5 days. Over several days, it was
advanced to a full liquid diet and,
subsequently, to a soft diet.
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Surgical Technique: Occipitocervical
Fusion:

Before OC fixation surgery, the proper
cervical curvature is maintained by
manipulating the halo vest and satisfactory
alignment of CCJ is confirmed by radiological
imaging. This step is repeated peroperatively
with fluoroscopy before stable fixation. The
patients were intubated and prone positioned
with their halo vest. A midline incision from
occipital protuberance to the level of C7
spinous process was performed. The
paravertebral muscles were dissected to
expose external occipital protuberance,
suboccipital area and cervical laminae. After
ligamentum flavum dissection, the
interlaminar hooks were placed between C2
and C3 in all patients. C1 is not included in the
hardware system for mainly three reasons: 1)
since the anterior arc of C1 has been removed
via transoral approach, the inclusion of C1 to
the hardware system does not seem to be
reliable. 2) The attempt to connect its’ deeply
located posterior arc to the rod, may cause
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subluxation of C1 in the axial plane. 3) The
thin and weak lamina of C1 makes it
impossible to put more than one claw
application, which is usually not sufficient
especially in long segment constructions.
Furthermore, since only one hook can be
applied to C1, there is a potential risk of
serious cord injury if it gets disconnected in
the postoperative period. Subsequently, the
rod plates were positioned with an OC bend
angle, adjusted for each patient by using both
rod holder benders. If there is a need of head
extension after the peroperative fluoroscopy
control, this can be done by manipulating the
halo vest before rigid fixation. However,
extension of the head may cause anterior
migration of the deeply located posterior arc of
C1. In such cases, the relationship of the
posterior arc and the dura should be
evaluated and the posterior arc can be widely
resected if needed. Since the construction
begins from the occiput and ends in C3, C1
can safely be left out from the system. The
occipital end of the rod plates were fixed
before the cervical end with two screws placed
on each side of the occipital protuberance (4
screws in total) where the bone is thickest. For
all patients, the rod plates were linked at the
cervical level using a device for transverse
traction (DTT) holder and autologous iliac
crest bone graft and Grafton® Putty are
packed along the previously decorticated
posterior vertebral surfaces to fill in the gaps
between the implant and the spine to facilitate
the fusion. In cases where two DTT’s were
placed, placing the hooks over C2 and below
C3 and the use of a longer rod can make the
construction stronger. A Philadelphia collar
was routinely used for postoperative

immobilization for 5 weeks. In the follow up
period, all patients underwent postoperative
radiological investigations including MRI, plain
X-ray and CT imaging for evaluating the fusion
and the alignment of the hardware.

RESULTS:

The amount of time between two surgery
sessions ranged between 0 - 14 days (mean
9,6 days). The mean follow-up period was 31
months (range 14-48 mo). Pain relief was
achieved in all patients with preoperative
complaint of neck pain. However one patient
(Case #4) experienced persistent
postoperative neck pain in the follow up
period, although postoperative radiological
investigations revealed no abnormality. In 3 of
the 4 patients with preoperative neurological
compromise, the neurological status was
improved. None of the patients showed
neurological detoriation postoperatively and in
only one patient (Case #1) the preoperative
neurological deficit persisted despite physical
therapy and rehabilitation. One patient
experienced superficial wound infection which
did not require debridment and resolved with
IV antibiotics. The integrity of the construct
was maintained in all the patients for the
duration of the follow-up period and there
were no instrumentation failure. An illustrative
case (Case #6) is presented in Figures-1.a-d
and 2.a-b.

DISCUSSION:

The CCJ is the most mobile portion of the
cervical spine and constitutes two important
synovial articulations; namely the atlanto-
occipital and atlantoaxial joints. They are both
devoid of intervertebral discs and instead
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Figure-1. A 59 years old female admitted to our emergency department with the complaint of neck pain after a motor
vehicle accident. Neurological examination revealed right global hemiparesia with motor power of 4/5. The plain X-ray
(a) and cervical MRI sections (b) revealed a type Il odontoid fracture causing severe the spinal cord compression
anteriorly. A halo vest was placed in the operating room and she underwent transoral resection of the odontoid and
posterior occipitocervical fusion in the same session. A peroperative fluoroscopy view after transoral resection and
intraoperative photo after occipitocervical fixation are shown in figures (c) and (d) respectively.

supported by capsuloligamentous
attachments. All these bony and ligamentous
structures allow for a variety of complex
movements at the CCJ. However, the
anatomical structures that allow this increased
mobility also predispose the joints to OC
instability. A number of factors detected in
preoperative  radiological investigations
suggest upper cervical and CCJ instability
(Table-2) ©*°Y which require OC  or
atlantoaxial fixation.

Table - 2. Diagnostic clues suggesting upper cervical
and CCJ instability

Diagnostic clues suggesting upper cervical and CCJ instability

Anterior/Posterior Arch and/or lateral mass fractures of C1
Basion-dental interval > 12mm on lateral plain X-ray or midsagittal CT
Avulsion fractures of occipital condyles

Subluxation of C1 over C2 > 6.9 mm on AP plain X-ray
Atlantodental distance > 3.5 mm on lateral plain X-ray or CT
Rupture or bony avulsion of the transverse ligament on MRI
Dislocation of type Il odontoid fracture > 6 mm

Flextion / Extansion between C1 - C3 > 11°

Modified from (3, 23, 31)
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Figure-2. Postoperative lateral (a) and oblique (b) plain X-ray views one week after occipitocervical fixation.

In this series, rigid OC fixation with
sublaminar hooks and occipital screws
provided immediate stability of the CCJ with
favorable postoperative fusion rates and
clinical outcome. The laminar hooks are
attached directly to the rod which facilities the
setup of the implant and the stability of the
fixation while avoiding the usual complications
of screwing or wiring. The procedure is easy
handling and safer than the other fixation
systems, allowing immediate removal of
external fixation devices such as halo vests.
The disadvantages are similar and
comparable to the general disadvantages of
the OC fixation systems .

A variety of surgical techniques have been
described for OC instability which included
both anterior and posterior approaches #**#*™
191925303389 Anterior approaches with bone
graft without internal fixation required
prolonged halo immobilization and reported
with poor clinical results ®*. Posterior
approaches involving simple posterior onlay

bone grafts and halo immobilization, on the

other hand, have resulted in high
pseudoarthrosis rates "® and have gradually
been replaced by rigid posterior fusion

involving instrumentation and bone grafts. For
providing immediate stability and enhancing
the rate of arthrodesis several internal fixation
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methods have been proposed. In summary,
the internal fixation techniques include
occipital and sublaminar wiring and the use of
a rectangular rod, occipital screws and C2
lamina claw hooks and rod, occipital screws
and C1-C2 transarticular screws and rod,
occipital screws and C1-C2 transarticular
screws and Y-plate, as well as occipital
screws and C2 pedicle screws and rod *%.
One of the simplest techniques of achieving
rigid internal fixation during OC fusion was
reported by Clark et al which involves the use
of methylmethacrylate supplemented by wire
®. However this technique requires large
amount of methylmethacrylate, which
increase the deep infection rate and does not
allow for correcting kyphotic deformity “.
Several authors have described the use of
plates that are fixed to the occiput and cervical
spine by screws “*"##% Rigid screw fixation
of the OC junction has been shown to be
biomechanically superior to wiring and
combined wire-rod techniques. Grob et al.
have investigated the advantages of screw
fixation compared with wiring techniques in
RA patients who underwent OC fusion "?. The
neurological improvement in the wiring group
was 40 % whereas in the Y-plate fixation
group, 86 % neurological improvement was
observed. Moreover the pseudoarthrosis
higher in the wiring group than the plate and
screw fixation technique group (27 %
compared to 6 %) "?. However, early screw-
based constructs, while providing increased
stability and better outcomes when compared
with prior instrumentations, also had
limitations. The plates were constructed with
slots or holes for screw placement, limiting
screw entry points and trajectories, which
could be frustrating when trying to plan
transarticular screw trajectories parallel to the

predetermined slots. Although the latest
generation of fixation devices with polyaxial
screw heads and malleable rods has
eliminated most of the shortcomings of the
previous generation of OC plates, the potential
complications regarding the use of wires and
particularly the screws in this systems require

9,25)

caution ©®.

The complications of cervical screw
dependant systems can be devastating and
lateral mass screw implantation is shown to be
associated with risks of nerve root injury and
vertebral artery damage "'®. In 78 patients
operated with posterior cervical plating and
lateral mass screwing, immediate radicular
symptoms were encountered in 7 (9 %),
cerebellar infarction in one patient and anterior
horn infarction in another ““. The use of
sublaminar hooks in OC fixation have been
reported with good outcomes “**”. In our
series, although the number of patients is
limited, the fusion rates were consistently
good, and no obvious pseudoarthrosis was
noted on plain X-ray graphies or on CT. The
integrity of the construct was maintained in all
of the patients for the duration of the follow-up
period and there were no instrumentation
failure. When the potential problems of screw
placement in elder population are considered,
laminar hook based system is also particularly
beneficial in the osteoporotic spine. For
instance 4 of our 6 patients in this series were
over the age of 50 and no complications
related with the hook implantation during the
procedure or in the follow-up period were
encountered.

There is still controversy about the decision
to include the occiput or the third cervical
vertebra in surgical stabilization of the upper
cervical vertebrae and the atlanto-axial joint
pathologies. However it is obvious that when
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the pathology involves the atlas, inclusion of
the occiput in the fusion is necessary. We
have decided to perform OC fixation in all
cases for mainly 4 reasons: 1) in chordoma
cases the tumor extension involved most of
the anterior part of atlas and was removed. 2)
In RA cases the anteriorly situated pannus
was widely resected along with most of the
C1. 3) To facilitate the positioning of the lower
occipital hooks. 4) Either the pathology itself
or the transoral approach caused body
destruction or  disruption of  the
capsuloligamentous attachments such as the
alar ligaments, tectorial membrane, and/or
transverse atlantal ligament, which demanded
a more rigid fixation.

Rheumatoid arthritis is the most commonly
seen inflammatory arthropathy affecting the
high cervical spine, and although atlantoaxial
and subaxial instability is its more common
component, occipitoaxial instability can also
occur with gross instability ®”. Conservative
treatment usually has poor results with
reported mortality results of 100 % at 8 years
®2 In these patients surgical stabilization
has been shown to be effective in both
relieving the symptoms of pain and
myelopathy in the long term and increasing
the survival and functional outcome ®". Both of
the RA patients in this series have benefited
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from surgical treatment with relive of
preoperative symptoms although preoperative
quadriparesis in Case #1 persisted in the
follow-up period. However this did not affected
her daily functions and she can live
independently and  self-  sufficiently.
Considering the life expectancy of both
patients surgical treatment is proved to be a
wise decision with favorable postoperative
outcomes. In this series, one patient with RA
had superficial wound infection
postoperatively and none developed an
infection in the bone graft harvest site, which
was comparable to the 5 % rate reported by
others ©. Moreover no injuries to the vertebral
artery or spinal cord were encountered.

In conclusion, transoral decompression of
upper cervical spine pathologies necessitates
safe and effective stabilization of the CCJ.
Rigid OC fixation with sublaminar hooks and
occipital screws provided immediate stability
of the CCJ with favorable postoperative fusion
rates and clinical outcomes. Occipital screws
at the cephalic end of the fusion may limit
problems associated with occipital fixation.
Before the procedure the patients must be
informed about the potential disadvantages of
this procedure such as the limitation of
cervical motion or neck stiffness.
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CASE REPORT / OLGU SUNUMU

THORACIC SPINAL CORD INJURY WITHOUT VERTEBRAL BODY FRACTURE
OR MALALIGNMENT: A CASE REPORT AND REVIEW OF THE LITERATURE

VERTEBRAL CISIM KIRIGI VEYA YANLIS DIZILIM OLMAKSIZIN ORTAYA CIKAN
TORASIK SPINAL KORD YARALANMASI: OLGU SUNUMU VE LITERATURUN
GOZDEN GECIRILMESI

Selin Tural EMON*, Deniz KONYA**, Arzu GERCEK***, Serdar OZGEN****

SUMMARY:

A case of thoracic spinal cord injury without
vertebral body fracture or malalignment has
been reported. The patient was involved in an
industrial compression accident. Spinal cord
injury without bone lesion or any ligamentous
injury is a rare condition in adut population.
Evaluation of magnetic resonance images
showed spinal cord contusion on T10-12 with
no evidence of ligamentous damage.
Similarly, no evidence of bone damage to the
spine was found on the plain and computed
tomography. In conclusion, it should be kept in
mind that in trauma case, spinal cord injury
may occur without any vertebral body fracture
or malalignment.

Key Words: Adult spine, spinal cord injury
(SCI), spinal cord injury without radiographic
abnormality (SCIWORA), thoracic spine.

Level of Evidence: Level 1V, case report

(*)  MD. Department of Neurosurgery, Academic Hospital, Istanbul.

OZET:

Bu calismada, vertebral cisim Kiridi veya dizilim
bozuklugu olmaksizin torosik spinal kord
yaralanmasi olan bir olgu sunulmustur. Bu hasta,
end(istriyel ezici bir kazaya maruz kalmistir. Kemik
lezyon veya ligamentéz yaralanma olmaksizin
spinal kord yaralanmasi, eriskinlerde ¢ok nadir bir
durumdur. Manyetik rezonans gdrtintiilerin
incelenmesi  T10-12 dizeyinde ligamentéz
harabiyet olmaksizin spinal kord kontiizyonu
oldugunu ortaya koymustur. Benzer olarak,
kompliterize tomografide omurgada kemik yapida
bir hasar olmadidi belirlenmigtir. Sonug¢ olarak,
erigkin omurga travmasi olgularinda vertebral cisim
kingr veya dizilim bozuklugu olmaksizin, spinal
kord yaralanmasi olabilecedi akilda tutulmalidir.

Anahtar Kelimeler: Eriskin omurga, spinal
kord yaralanmasi (SCI), radyolojik bir anormallik
olmaksizin gdrilen spinal kord yaralanmasi
(SCIWORA).
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INTRODUCTION:

Spinal cord injury without radiological abnormality
(SCIWORA) is a syndrome of spinal cord trauma,
describing post traumatic myelopathy without
evidence of vertebral fracture or mal-alignment “#°.
The injury is documented in children, probably due to
increased elasticity of the pediatric spine. A few case
with SCIWORA in adult patient is reported. Thoracic
SCIWORA is also a rare condition, with few reported
cases “**". Because it is supported by the stiffness
of the rib cage and chest wall musculature, the upper
thoracic spine has greater stability than the cervical
and lumbar regions, and thus its fracture or fracture
dislocation is less frequent. This protective cage
strengthens the spinal column and shields the spinal
cord from all but the highest velocity forces. Injury in
this region of the thoracic spine is frequently
associated with significant neurological deficit ©. It is
not described clearly in adults with normal spinal
canals although the elderly patients with
osteoarthrotic spines and stenotic canal may suffer
traumatic spinal cord damage without accompanying
vertebral injury.

In this report, an adult case of thoracic spinal cord
injury without compressive vertebral corpus fracture
has been reported.

CASE REPORT:

A 35-year-old male patient was admitted to our
hospital with the complaint of acute paraplegia. The
history of the patient revealed that the body of the
patient was compressed between two lumbers while
working with a saw bench four hours ago.
Neurologically complete motor and sensory deficit
distal to the level T10 was noted immediately after
the injury. There was no anal sphincter tone.

The plain radiographs and computed tomography
(CT) scan showed fracture line on T6-T7 spinous
process but no abnormality of the vertebral bodies.
Chest CT scan showed multiple rib fractures on
bilateral thoracic cage and bilaterally existence of
hemothorax. Magnetic resonance imaging (MRI)
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showed multifocal hypo-/iso-intense lesions through
the levels of 10th to12th thoracic (T) vertebrae on T1
weighted images and hyperintensity on T2 weighted
images, suggesting cord contusion and edema
(Figure-1).

Figure-1. Magnetic resonance imaging, T2-weighted
sagittal image of the thoracolumbar spine. High-intensity
patchy area is seen in the cord between Thoracic10 and
Thoracic12. Fracture lines on the spinous processes of
T6 and T7 are also observed.

The patient was started on conservative
treatment including administration of methyl
prednisolone. A bolus dose of methyl prednisolone
30 mg/kg was followed by 23 hours of treatment with
5.4 mg/kg. (Prednol-L 250 mg ampule, Mustafa
Nevzat, Turkey) and B complex vitamin
(Neurogriseovit ampule containing vitamin B12 1 mg,
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vitamin B1 100 mg, vitamin B6 100 mg, Deva,
Turkey).

There was no vertebral column instability on
dynamic flexion-extension films. After bed rest and
medical treatment, the patient was transferred to the
rehabilitation center. In the 6-month follow up, no
clinical improvement or deterioration was observed.

DISCUSSION:

Tator et al ® have reported that 15 % of all spinal
cord injuries occur at the thoracic levels. The thoracic
vertebrae between T1 to T10 are protected by the rib
cage and the back and chest wall musculature. This
protective cage of ribs and muscle strengthens the
spinal column and shields the spinal cord from all but
the highest velocity forces. Nonetheless, injury in this
region of the thoracic spine is frequently associated

with significant neurological deficit ©. Although the
thoracic spinal column is the most difficult to injure,
the contained thoracic spinal cord is very susceptible
to trauma, and when compared with other spinal
regions, has the poorest prognosis for functional
recovery . Hirsh et al  first described thoracic spinal
cord injury without spine fracture in an adult in 1993.
Their case demonstrated that thoracic SCIWORA
might occur in adults, perhaps suggesting that the
thoracic spine may not be stable as is often taught ©.

We conducted a detailed literature review of the 5
cases of thoracic spinal cord injury without vertebral
bony lesion that have been reported to date (Table-
1). Four of these patients were male and one was
female, and the age range was 19 to 63 years
(median: 29 years). The trauma in 4 these patients
were due to a motorcycle accident and in the other
patient, industrial accident.

Table - 1. Clinical parameters and findings for the 5 previously reported cases of thoracic spinal cord injury

without vertebral bony fracture

Author No of | Age Type of Plain Radigraphs, CT, Level of Spinal Cord | Other Way of Spinal
(publication) | Cases| (years), | Trauma MRI Findings of Vertebrae Damage on MRI System Findings Cord injury
Sex
Hirsh et al 1 20, male | Traffic accident | Fractures of the transverse Transection of the | Pneumothorax and Spinal
(1993) (motorcycle) process of L1 through L4 spinal cord at the T6- | retroperitoneal hyperflexion
vertebrae and damage of T7 level hematoma with spinal

interspinous ligaments at the
level of cord injury

cord distraction

Koizumi et al |2 19, femalg Traffic accident | Fracture dislocation of the Spinal cord contusion | Multiple rib fractures For both of
(2002) (motorcycle) costovertebral joints of the T4 at T5 level and hemothorax cases:
and T5, fracture of the T4 Transient
spinous process subluxation or
63, male | Industry Abnormal area posterior Spinal cord contusion ﬁg]pzl:t::ﬁg g;goth ?Azeici:cement of
accident element between the T4 and T5 | at T4 and T5 levels S
multiple rib fractures vertebra
and hemothorax
Samsani et al | 1 17, male | Traffic accident | Fractures of the transverse Spinal cord contusion | Fractures of pelvis, Traction injury
(2003) (motorcycle) process of L1 through L4 at T10 and T11 levels | tibia, fibula and femur |  to the sciatic
vertebrae and damage of nerves
interspinous ligaments at the
level of cord injury
VanBuul et al | 1 27, male | Traffic accident| T4,T11,T12 and L1 superior end | Spinal cord contusion | Fractures of the 2nd to| ~ Longitudinal
(2008) (motorcycle) plate contusions at T3 and T5 levels, | the 7th ribs and lung traction of the
avulsion of the nerve | contusion, fracture of | spinal cord,
root T4 scapula and femur sciatic nerve
extention
Present study | 1 35, male | Industry Fracture of the T6 and T7 Spinal cord contusion | Multiple rib fractures Transient
(2009) accident spinous process at T10 and T12 levels | and hemothorax subluxation

and longitudinal
traction of the
spinal cord
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All of these cases had fractures on the
transverse process or spinous process or
corpus end plate contusions. They also had
other serious systemic problems
(Hemothorax, rib fractures, femur fractures)
related to the severity of their trauma. Parallel
to these cases; in our case CT scan and MRI
showed fracture line on the spinous processes
of T6 and T7. However, the contours of the
vertebral bodies and discs were normal, and
no fragment impingement was noted on the
thoracic cord in the spinal canal. Our patient
had T10-12 cord contusion and edema
without fracture, which contradicts with the
high incidence of the thoracolumbar junction
fracture (T11-L1). There was no preexisting
spinal canal stenosis (ossifications or disc
protrusion).

Plain  radiographs and computed
tomography (CT) allow definition of the bony
lesions. Dynamic flexion-extension films are
important to evaluate instability. Magnetic
resonance imaging can show ligamentous
injuries in the spinal cord. The combination of
plain radiographs, CT, and MRI allows
definition of the bony and ligamentous injuries.
The information from these studies facilitates
classification of the injury, identification of the
unstable injuries, and selection of the proper
instrumentation to stabilize the unstable spinal
column elements adequately ©.

After Hirsh et al ®, Koizumi et al “ reported
2 cases. They concluded that transient
subluxation or displacement might have
caused the upper thoracic spinal cord injury
after the support of the rib cages was
temporarily lost upon application of excessive
force, traction, and stretching of the spinal
cord. In addition, midthoracic region has
limited blood supply to the spinal cord. Thus,
trauma can cause vascular spinal cord

infarctions . Samsani et al ® concluded that
thoracic SCIWORA manifested as a result of
traction injury to the sciatic nerves caused by
bilateral violent lower limb injuries. In our
case, the spinal cord injury might have been
due to the transient subluxation and
longitudinal traction of the spinal cord.

In conclusion, it should be kept in mind that
in trauma case, spinal cord injury may occur
without any vertebral body fracture or mal-
alignment.
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CASE REPORT / OLGU SUNUMU

OSSIFIED THORACIC SPINAL MENINGIOMA:
A CASE REPORT

OSSIFIYE TORASIK SPINAL MENENJIOMA: OLGU SUNUMU

Hakan HANIMOGLU*, Lale HANCI**, Murat HANCI***, Buge OZ****

SUMMARY:

Objective: To present a new case of an
ossified spinal meningioma which is extremely
uncommon patology, gives a sense of a real
cancellous bone in surgery and to emphasize the
importance of the physical shape of the tumor
during the surgery.

Clinical presentation: A 63-years-old
woman was complaining about progressive
symmetrical weakness and numbness of lower
extremities for about three years and had urinary
incontinence over two months. Neurological
examination revealed an incomplete paraplegia.
Both patella and Achilles reflexes were
hyperactive, a positive Babinski’s sign and
Achilles clonuses were also present. The muscle
tone of lower extremities was increased. The
cervicodorsal MRI showed a hypo intense mass
lesion both on T1 and T2-weighted images
between the spinal levels of T1 and T4. This
lesion had the maximal thickness at the level of
T2 and T3 and caused a thin myelopathic signal.
The dorsal CT scan with sagittal reconstruction
revealed that the lesion had the same density
with the bone.

Method: Total Ilaminectomies  were
performed at the first four dorsal vertebrae. The

dura overlying the tumor was very hard and
invaded by it. The sense of dura was like leaves
of bamboo which are hard and longitudinally
oriented. Although not easy, the dura could be
detached from the tumor by a micro dissector. It
was relatively easy to dissect the tumor from the
spinal cord because; it was not so adherent
unlike its dural attachment. The tumor was totally
removed with the invaded parts of the dura
which then was closed by an allogreft.
Postoperatively, the patient was complete
paraplegic. Pathologic examination of the tumor
revealed psammomatous meningioma with
0sseous metaplasia.

Conclusion: Ossified meningiomas are very
rare tumors. This metaplasia can complicate the
surgery and affect the surgical outcome. If
predicted preoperatively, the CT scan, especially
with reconstruction can show the exact shape of
the tumor. This knowledge can be very useful
during surgery, especially providing information
about the counteracting moves remote from the
microscopic field.

Key Words: Thoracic meningioma, osseous
metaplasia, surgical treatment.

Level of evidence: Level IV, case report
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OZET:

Amac: Oldukca nadir olan ve cerrahi sirasinda
kanselloz kemik hissi veren bir ossifiye menenjiom
vakasini takdim etmek ve cerrahi sirasinda
tiimdrtin fiziksel seklinin nemini vurgulamak.

Klinik  Sunum: Olgu 3 yildir alt
ekstremitelerinde ilerleyici glgstzltik ve 2 aydir
idrar inkontinansindan gsikdyet etmekte olan 63
yasinda kadin hasta idi. Nérolojik muayenesinde
inkomplet parapleji vardi, patella ve asil refleksleri
hiperaktif idi ve ayni zamanda asil klonusu mevcut
idi. Servikodorsal MRG’sinde T1 seviyesinden T4
seviyesine uzanan T1 veT2 agirlikli sekanslarda
hipointens gdrtintimli miyelopatik sinyale sebep
olmus kitle lezyonu tespit edildi. Yapilan BT
gortintlilemesinde lezyon etraf kemik ile ayni
dansitede idi.

Metot: ik ddért dorsal omurgaya tam

laminektomi yapild). Tdmdrtin tstlindeki dura ¢ok
sert ve timor tarafindan invaze edilmigti. Yapisik
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ve sertlesmis olan dura acilip tiimdrden ayrildi.
Omurilige ¢ok fazla yapisik olmadigindan
omurilikten disseke etmek daha kolaylikla yapildi.
Tdmor ve invaze olmus dura tamamen ¢ikartilip
allogreft ile dura tamiri yapildi. Operasyon
sonrasinda hasta tam paraplejik olarak uyandl.
Timdérin patolojisi osse6z metaplazi gdsteren
psammomatéz menenjiom olarak geldi.

Sonug: Ossifiye menenjiyomlar olduk¢a nadir
timorlerdir. Bu metaplazi cerrahiyi zorlagtirir ve
klinik sunucu etkiler. Eger preoperatif olarak
tahmin edilirse 6zellikle rekonstriiksiyon yapiimis
BT ile tam sekli gdrilebilir. Bu bilgi cerrahi
sirasinda yapilacak manipilasyonlarin 6zellikle
mikroskobik alan disindaki etkileri hakkinda bilgi
verir.

Anahtar Kelimeler: Dorsal

0ssebz metaplazi, cerrahi tedavi.

menenjiyom,

Kanit Dlizeyi: Diizey 1V, olgu sunumu.
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INTRODUCTION:

Meningiomas, together with schwannomas,
represent the majority of intradural
extramedullary spinal tumours ©. The
presence of microscopic psammoma bodies,
gritty foci of calcification are frequently found
in spinal meningiomas . However, entire
ossification of a spinal meningioma is
extremely uncommon, and when encountered
complicates the surgery, thus the
postoperative course and prognosis ©. To our
knowledge, there are less than 20 reported
cases of ossified spinal meningiomas in the
english literature “®. So, the aim of this article
is to present a new case of an ossified spinal
meningioma which gives a sense of a real
cancellous bone in surgery.

CASE REPORT:

A 63-years-old woman was admitted to our
clinic complaining about progressive
symmetrical weakness and numbness of
lower extremities for about three years and
had urinary incontinence over two months.
Neurological examination revealed an
incomplete paraplegia with a muscle strength
of 2/5 and hypoesthesia below the level of T6.
Both patella and Achilles reflexes were
hyperactive, a positive Babinski’'s sign and
Achilles clonuses were also present. The
muscle tone of lower extremities was
increased. The cervicodorsal MRI showed a
hypo intense mass lesion both on T1 and T2-
weighted images between the spinal levels of
T1 and T4. This lesion had the maximal
thickness at the level of T2 and T3 and caused
a thin myelopathic signal (fig.1). The dorsal
CT scan with sagittal reconstruction revealed
that the lesion had the same density with the
bone (fig.2).
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Figure-1. Sagittal T2-weighted MR image of the patient
who shows a hypo intense lesion at the posterior of the

spinal cord causing compression and myelopathic
signal.

Figure-2. CT image with sagittal reconstruction, lesion
is seen to have the same density with the bone.




Turk Omurga Cerrahisi Dergisi

Total laminectomies were performed at the
first four dorsal vertebrae. There was no
extradural pathology seen, but the dura
overlying the tumor was very hard and
invaded by it. The sense of dura was like
leaves of bamboo which are hard and
longitudinally oriented. Although not easy, the
dura could be detached from the tumor by a
micro dissector. It was relatively easy to
dissect the tumor from the spinal cord
because; it was not so adherent unlike its

dural attachment. The tumor was totally
removed with the invaded parts of the dura
which then was closed by an allogreft.
Postoperatively, the patient was complete
paraplegic.  Pathologic examination of the
tumor revealed psammomatous meningioma
with osseous metaplasia with no atypical
nucleus and mitotic figures (Fig. 3a and 3b).
Immunohistochemically, Ki 67 antibody was
applied but no positive stain was obtained.

Figure-3. a and b. Microscopic appearance of tumor, reveals psammomatous meningioma with osseous metaplasia
with no atypical nucleus and mitotic figures
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DISCUSSION: The demographic properties of the patient

Although spinal meningioma is a common  and localization of the tumor was typical for a
benign neoplasm, the ossified variant is rare  spinal meningioma. In spinal meningiomas,
©®. The first case of ossified meningioma was  functional outcome greatly depends on the
reported by Roger in 1928 before the era of  |ocation and the extent of the tumor. Different

microsurgery . Not more than 20 sporadic long-term outcomes of ossified meningioma
cases were reported in the English literature

until today. Most of the reported cases are at
the thoracic level as our case. Although some
new cases have been reported, the incidence
of ossified meningiomas, however, is not
definitely known but may be estimated to be
0.7-5.5 % of all spinal meningiomas .

surgery have been reported. Roux et al.
reported three ossified meningiomas out of 54
spinal meningiomas and emphasized the
functional results ©. They reported a total
resection in two cases and a subtotal
resection in one case, which then required a
second surgery and radiation therapy. Both

The surgery of an ossified meningioma has
poor as well as favorable outcomes have been

some difficulties due to it’s rigid nature which
effects the surgical outcome, especially in this ~ reported ®.

pathology the shape of the tumor was also In conclusion, ossified meningiomas are
important. In our case, the tumor itself gives
the sense of a cancellous bone consisting of
an irregular shape. The thin edges, which
may be former dural tails, as a speculation,
were also not flexible which give the sensation

very rare tumors. This metaplasia can
complicate the surgery and affect the surgical
outcome. If predicted preoperatively, the CT
scan, especially with reconstruction can show

of a broken shapeless wood. During surgery, the exact shape of the tumor. This knowledge

the edges outermost from the manipulation ~ ¢@n be very useful during surgery, especially
site moved conjointly with surgeon’s  Providing information about the counteracting

manipulative forces, like a teeter-totter. moves remote from the microscopic field.

eflect of manpulation

minkasa 1 eeter-Totter

surgical mapulaton

Figure-4. Preoperatif CT with a diagram: During surgery, the non flexible nature of the tumor will engender it to act
as a teeter-totter.
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NON-SPESIFIK (PIYOJENiIK) OMURGA ENFEKSIYONLARI

NON-SPECIFIC (PYOGENIC) SPINAL INFECTIONS

Ebru US*

OZET:

Omurga enfeksiyonlari, vertebra cisimlerini,
intervertebral diskleri, spinal kanali ve
paravertebral yumugak dokulari etkiler. Cok sik
gortilmemekle beraber tani koymadaki
zorluklar taninin gecikmesine ve ¢ok ciddi
sonuglarin ortaya ¢ikmasina yol agmaktadir.
Gecikmis tani omurga deformitesine, énemli
norolojik komplikasyonlara hatta éliime sebep
olabilir. Yogun c¢alismalara ragmen omurga
enfeksiyonlarinin siniflandiriimasi, tanisi ve
tedavisinde hala karigikliklar s6z konusudur .

Osteomiyelitin ortaya ¢ikigi hastanin yasi,
immdin cevabi ve etken mikroorganizmaya
baglidir. Uygun sartlar altinda hemen hemen
tim  enfektif  organizmalar  vertebral
enfeksiyona yol acabilirler. Piyojenik formda
en sik etken Staphylococcus aureus’ tur.
Bunun diginda koagulaz negatif stafilokoklar,
Enterobacteriaceae ve diger Gram-negatif

basiller, aerob  Gram-negatif  basiller
(Pseudomonas aeruginosa gibi), hemolitik
streptokoklar,  Haemophilus influenzae,
Streptococcus pyogenes, Salmonella ttrleri
tarafindan meydana gelir.

Omurga enfeksiyonlari, ciddi kas-iskelet ve
norolojik komplikasyonlarin engellenebilmesi
icin erken evrede tani konmasi gereken agir
bir patolojik durumdur. Klinik bulgular
acisindan enfeksiyondan stiphelenildigi anda
antimikrobiyal tedavinin en iyi gekilde
yapilabilmesi icin mikrobiyolojik kdiltir ve
duyarhlik testleri uygulanmalidir. Mikrobiyoloji
teshiste altin standarttir ve taniyr dogrulamak
icin mutlaka gereklidir.

Anahtar kelimeler: Piyojenik omurga
enfeksiyonlari, osteomiyelit, Staphylococcus
aureus, mikrobiyolojik kdltir ve duyarlilik
testleri

Kanit Diizeyi: Diizey V, Derleme
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OMURGA CERRAHISININ ONCULERI / FRONTIERS OF SPINAL SURGERY

JOHN ROBERT COBB

JOHN ROBERT COBB

Esat KITER*

OZET:

John Robert Cobb, skolyotik egriligin
degerlendiriimesinde ve tedavisinde ¢ok
onemli katkilari olan ABD’li bir ortopedik
cerrahtir. Glntimiizde skolyozun
degerlendiriimesinde kullanilan élgtiim yéntemi
onun adiyla anilmaktadir.

Anahtar Kelimeler: John Robert Cobb,
Cobb metodu, idiopatik skolyoz

Kanit Diizeyi: Dizey V, biyografi

SUMMARY:

John Robert Cobb is an American
orthopedic surgeon whose contributions on
evaluation and treatment of scoliosis were
very important Recent scale for the
evaluation of scoliotic curve is referred with his
name.

Key words: John Robert Cobb, Cobb
metodu, idiopatik skolyoz

Level of evidence: Level V, biography
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Sekil-1. John Robert Cobb (1903-1967)

John Robert Cobb, 1903 yilinda Amerika
Birlesik Devletlerinde, Brooklyn’de dogmustur.
Disiplinli birisi olan babasi tarafindan ilk egitimi
askeri akademide baslamistir. Universite
yasantisinda ise Dr Cobb, ailesinin maddi
imkansizlar nedeni ile yazlarn calisip okul
ucretlerini biriktirmek zorunda kalmigtir.

Kendisi iyi bir sporcudur. Gires ve 6zellikle
yuzme ile yakindan ilgilenmistir. Ylizme ile
yakin ugrasi ona bu konuda para kazanmasini
saglamis ve uzun slUre yaz sezonlarinda
cankurtaranlik yapmistir.

Brown Universitesi Ingiliz Edebiyat
boélimane girmis ve 1925 yilinda bu bélimden
mezun olmustur. Ogrenciliginin son yillarinda
tip alaniyla ilgilenmeye baslamigtir. Tibba
baslamadan 6nce bir yil  Harvard
Universitesinde biyolojik bilimlerde, mezuniyet
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sonrasi 6grencisi olarak calismistir. Takibinde
Yale Tip Fakiltesine girer ve 1930 yilinda
doktor olarak mezun olur. Mekanik cizimlere
olan yetenegdi onu ortopedi alanina yaklastirir
ve mezuniyetinden iki yil sonra New Haven
Hastanesi Ortopedi Boéliminde asistanliga
basglar “°.

1934 yilinda, ilk ortopedi profeséri tnvanli
Virgil P. Gibney’in adinin yasatildigi "Gibney
Ortopaedic Fellowship" programina
basvurmustur ”. New York’ta geng ve dinamik
bir ekiple calismaya baslamistir. Zamanla
omurgaya ilgilenmeye basglamis ve bir sure
sonra skolyoz klinigini olusturmustur.
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Sekil-2. Cobb Metodu

Skolyoz, o zamanlar daha cok bilinmezi
icinde barindiran bir hastalik olarak bircok
cerrah i¢in gizemli bir ugrasi alaniydi. Tedavisi
tam oturmamis uygulanan yéntemlerle yogun
tartismalarin strdigu bir dénemdi. O zamanin
6nde gelen isimleri Boston’da Robert Lovett
ve Albert Brewster, New York'ta ise Russel
Hibbs ve Joseph Risserdi. Farkli tedavi
algoritmalari arasindan Dr. Cobb’un en cok
uyguladigi yéntem Turnbuckle algisi ile flzyon
uygulamasiydi. Kendisi egrilik olcimlerini
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biylk bir titizlikle yapar hasta kayitlarini
Ozenle tutar onlari uzun sire gbzlemlerdi. Bu
surecte yaptigr hassas o6lcimlerle skolyozun
her olguda ilerlemedigini fark etti. Bu
konservatif tedavi adina cok 6nemli bir
bulguydu.

Gozlem ile takip kavramini Cobb’un bu
saptamasi pekistirmistir.  Sonuc¢ olarak
hastalarin sadece % 10’unun tedaviye ihtiyac
duydugunu ifade etmistir. Bununla birlikte Dr.
Cobb c¢ok sayida ameliyat gerceklestirmistir.
Kongenital ve ndromuskuiler skolyozla ilgili
ayirici tanida tanimlamalar yapmistir.

Noérofibromatozisli hastalarin egriliklerinin
hizl ilerledigini gdzlemlemis, bu hastalarda
cerrahi tedaviyi 6ncelikle énermigtir. Tim elde
ettigi bulgulari yayinlamadan Once

dogruluklarindan emin olmak igin takip
surelerini tamamlayana kadar beklemigtir “.

Malin hipertansiyon en buyuk dismani
olmustur. Bu saglik sorunu nedeniyle ikinci
dinya savasina katilmamigtir. 1954 yilinda
gecirdigi serebral vaskiler atak nedeniyle bir
sure yataga bagh kalmisg, ancak iki yil sonra
tekrar iyilesip meslegine tamamen geri
dénmasgtur. 1965 yilina kadar basari ile
calismig, ancak gecirdigi ikinci inme atagindan
sonra iyilesememistir ve 1967 yilinda éImustar.

John Robert Cobb neredeyse tim hayatini
skolyoza adamis bir hekimdir. Ne hos
tesaduftir ki, kendisinin titizlikle yaptigi
skolyotik egrilik 6lgimleri, su an omurga
cerrahisinin alfabesi gibi kullaniimakta ve
onun adi strekli yagamaktadir .

Sekil-3. Cobb’un orjinal ilk ¢izimleri. (J Bone Joint Surg 1960; 42-A: 1413-1425’den alinmistir)
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