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Lumbar spinal stenosis (LSS) is a common disor-
der causing low back pain, leg pain and neurogenic 
claudication.

LSS is first defined by Sarpyener (1) in literature. 
The definitions of the neurogenic claudication was 
commonly attributed to Verbiest (2). This syndrome 
shows itself with numbness, weakness and radicu-
lar leg pain that radiates from the lower back down 
into the legs when standing up or walking.

Symptoms tend to decrease when the patient sits 
or leans forward. A variety of treatment options have 
been described to manage the LSS. However, high 
complication rates of decompression operations, like-
lihood of adjacent segment disease after spinal fu-
sion and elder age of this patient population led to 
development of minimal invasive approach to pa-
tients with LSS.

 Interspinous devices (ISD), the implants placed 
between lumbar spine spinous processes, were de-
veloped as minimal invasive option for the treat-
ment of ligamentous LSS. They restrict the lumbar 
spine extension, and widen the spinal canal AP di-
ameter, and in turn, reduce neurogenic claudication. 
The advantages of the ISDs were reported as easy 
implantation, minimal invasive approach, minimal 
necessity for tissue retraction, short operation dura-
tion, the possibility of application under local anes-
thesia, and less risk of corrosion.

1.  Indications

The effectiveness of the interspinous devices has 
been reported in a variety of indications including 

ligamentous LSS, degenerative spondylolisthesis 
(Grade I), facet joint disease, disk instability and 
discogenic low back pain. However, the main indi-
cation is ligamentous LSS associated with the fol-
lowing criteria:

Central or lateral lumbar spinal stenosis con-•	
firmed by computed tomography (CT) and mag-
netic resonance imaging (MRI),
Neurological intermittent claudication•	
Unresponsive to conservative therapy•	
Only one or two stenotic level•	
Age over 50 years old•	

2.  Contraindications

The contraindications are allergy to titanium or al-
loy, severe osteoporosis, anatomical degenerations 
such as ankylosing spondylitis, spondylolisthesis of 
grade II or higher, anatomic degenerations such as 
scoliosis, fracture of spinous processes or pars in-
terarticularis, cauda equina syndrome, widespread 
spinal stenosis, and infection. 

3.  Kinds of Interspinous Device (ISD) 

Currently more than 10 ISDs are used in clinical 
practice. They are similar to each other in regard to 
the design and biomechanical standpoints. Here, 
the general aspects of some of these devices are re-
viewed. 
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3.a.  X-Stop Interspinous 
Decompression System

This system (St. Francis Medical 
Tech, Alameda, USA), was de-
veloped to treat for the symp-
tomatic lumbar spinal steno-
sis. The X- stop composed of 
an oval titanium spacer, which 
separates the spinous processes 
and limits titanium alloy sepa-
rates the spinous processes from 
each other and restricts the ex-
tensions; the wings that the de-
vice has on the both sides avoids 
gliding of the device to the front 
or the sides (3) (Figure 1).

3.b.  Wallis System 
Wallis System (Abbott spine, inc, 
Austin, USA) was devoloped to 
prevent low back pain from in-
tervertebral segmental instability 
(Figure 2). Although both preclinical 
and clinical studies were limited, 
Senegas (4) reported that this sys-
tem have restored the stability due to the degenera-
tive instability, reduced loading on facet joints and 
disc, increased disc hydration, and preserved lumbar 
lordosis. Indications of Wallis system were reported 
to be recurrent herniated disc, voluminous herniated 
disc in young adults, degenerative disc disease at a 

segment adjacent to fusion, and Modic 1 degener-
ative lesions. It was reported to be contraindicated 
in cases with high grade degenerative lesions, spon-
dylolisthesis, osteoporosis, L5-S1 level problem, liti-
gation, and non-specific low back pain (5). 
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‹nterspinöz Cihaz (‹SC) Çeflitleri

Günümüzde kullan›lan interspinöz cihaz (‹SC) say›s› on adetten
fazlad›r. Belirtilen interspinöz cihaz türleri, tasar›m ve biyomekanik
prensip olarak birbirlerine benzemektedir. Bu bölümde, cihazlardan
birkaç› genel hatlar›yla incelenecektir. 

X-Stop ‹nterspinöz Dekompresyon Sistemi 
Bu sistem (St. Francis Medical Tech, Alameda, A.B.D.), sempto-

matik lomber dar kanal›n tedavisi için tasarlanm›flt›r. Oval fleklinde-
ki titanyum alafl›ml› cihaz, spinöz ç›k›nt›lar› birbirinden ay›r›r ve eks-
tansiyonu k›s›tlar, her iki yandaki kanatlar› ise cihaz›n ön veya yan
tarafa kaymas›n› önler(3) (fiekil 1).

Semptomatik seviye veya seviyelerde arkaya e¤ilme hareketini
s›n›rland›r›rken; fleksiyon, ekstansiyon  ve aksiyel rotasyon hareketle-
rine de izin verir.

Wallis Sistemi 
Wallis sistemi (Abbott Spine, Inc, Austin, A.B.D.), intervertebral

segmental instabiliteden kaynaklanan bel a¤r›s›n›n önlemesi için ge-
lifltirilmifltir (fiekil 2). 

Bununla beraber bu sistem, üzerine yap›lan klinik öncesi ve klinik
çal›flmalar s›n›rl›d›r. Sénégas(4), bu sistemin dejeneratif de¤iflikliklere
ba¤l› instabiliteyi onard›¤›n›, faset eklemler ve disk üzerindeki yük-
lenmeyi azaltt›¤›n›, disk hidrasyonunu artt›rd›¤›n› ve lomber lordozu
korudu¤unu bildirmifltir. Wallis sistemi için endikasyonlar s›ras›yla;
tekrarlayan disk hernileri, genç yafltaki eriflkinlerde büyük disk herni-
leri, füzyona komflu segment dejeneratif disk hastal›¤› ve Modic 1
dejeneratif lezyonlar›d›r. Yüksek evreli dejeneratif lezyonlarda,
spondilolisteziste, osteoporozda, beflinci lomber ve birinci sakral (L5-
S1) omur seviyesinde ve spesifik olmayan bel a¤r›lar›nda kontraen-
dikedir(5).

fiekil 1: X-Stop interspinöz dekompresyon sistemi görülmektedir.

bolum25.qxp  4/18/11  2:08 PM  Page 225

Figure 1: X-Stop Interspinous Decompression System
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Dinamik Stabilizasyon Cihaz› (DIAM)
Bu cihaz (Medtronic Sofamor Danek, Memphis, Tennessee,

A.B.D.), flok emici yap›s› ile dejeneratif segmentte segmental hareke-
ti azaltan yap›da tasarlanm›flt›r (fiekil 3). 

Taylor ve Ritland(6) taraf›ndan bu interspinöz cihaz›n parsiyel fa-
setektomi ve diskektomi sonras›nda artan segmental öne ve arkaya
e¤ilme hareketini azaltt›¤› bildirilmifltir.

Genel olarak endikasyonlar› s›ras›yla; disk herniasyonlar›, lom-
ber dar kanal, faset sendromu, siyah disk ve füzyon sonras› komflu
segment patolojileridir. Interspinous System-Biomet (ISS), U-Cihaz›,
Coflex Spine Motion U-Cihaz› (Fixano), PEEK (Optima) ise, ulafl›la-
bilecek di¤er interspinöz cihaz çeflitleridir (fiekil 4). Bu sistemler ile
yap›lm›fl klinik ve biyomekanik çal›flmalar s›n›rl› say›dad›r. Özellik-
le X-Stop dekompresyon sistemi ile ilgili yap›lan biyomekanik ve kli-
nik çal›flmalar daha fazlad›r.

Cerrahi Prosedür

‹nterspinöz cihazlar›n yerlefltirilmesinde cerrahi teknikler birbiri-
ne benzemektedir. X-Stop cihaz›n›n yerlefltirilmesi için kullan›lan
teknik incelendi¤inde, minimal invaziv cerrahi uygulamas›n›n yak-
lafl›k olarak 20-60 dakika sürdü¤ü görülmektedir. ‹fllem, lokal veya
genel anestezi alt›nda gerçeklefltirilebilmektedir. Hasta; sa¤ lateral
dekübit, hafif fleksiyon verilmifl, sabit bir pozisyonda ameliyat ma-
sas›na yat›r›lmaktad›r. Orta hattan spinöz ç›k›nt›lar›n üzerinden
yaklafl›k 3 cm’lik cilt insizyonu yap›lmakta, paraspinal adaleler spi-
nöz ç›k›nt› ve medial laminadan s›yr›lmaktad›r. Floroskopi ile do¤-
ru seviyenin tespiti yap›ld›ktan sonra s›rayla, küçükten büyü¤e ya
da dardan/genifle do¤ru dilatatörler yard›m›yla aç›lan interspinöz
ç›k›nt›lar›n aras› haz›rlanmaktad›r. fiekil 3: DIAM dinamik stabilizasyon cihaz› görülmektedir.

fiekil 2: Wallis sistemi görülmektedir.
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Dinamik Stabilizasyon Cihaz› (DIAM)
Bu cihaz (Medtronic Sofamor Danek, Memphis, Tennessee,

A.B.D.), flok emici yap›s› ile dejeneratif segmentte segmental hareke-
ti azaltan yap›da tasarlanm›flt›r (fiekil 3). 

Taylor ve Ritland(6) taraf›ndan bu interspinöz cihaz›n parsiyel fa-
setektomi ve diskektomi sonras›nda artan segmental öne ve arkaya
e¤ilme hareketini azaltt›¤› bildirilmifltir.

Genel olarak endikasyonlar› s›ras›yla; disk herniasyonlar›, lom-
ber dar kanal, faset sendromu, siyah disk ve füzyon sonras› komflu
segment patolojileridir. Interspinous System-Biomet (ISS), U-Cihaz›,
Coflex Spine Motion U-Cihaz› (Fixano), PEEK (Optima) ise, ulafl›la-
bilecek di¤er interspinöz cihaz çeflitleridir (fiekil 4). Bu sistemler ile
yap›lm›fl klinik ve biyomekanik çal›flmalar s›n›rl› say›dad›r. Özellik-
le X-Stop dekompresyon sistemi ile ilgili yap›lan biyomekanik ve kli-
nik çal›flmalar daha fazlad›r.

Cerrahi Prosedür

‹nterspinöz cihazlar›n yerlefltirilmesinde cerrahi teknikler birbiri-
ne benzemektedir. X-Stop cihaz›n›n yerlefltirilmesi için kullan›lan
teknik incelendi¤inde, minimal invaziv cerrahi uygulamas›n›n yak-
lafl›k olarak 20-60 dakika sürdü¤ü görülmektedir. ‹fllem, lokal veya
genel anestezi alt›nda gerçeklefltirilebilmektedir. Hasta; sa¤ lateral
dekübit, hafif fleksiyon verilmifl, sabit bir pozisyonda ameliyat ma-
sas›na yat›r›lmaktad›r. Orta hattan spinöz ç›k›nt›lar›n üzerinden
yaklafl›k 3 cm’lik cilt insizyonu yap›lmakta, paraspinal adaleler spi-
nöz ç›k›nt› ve medial laminadan s›yr›lmaktad›r. Floroskopi ile do¤-
ru seviyenin tespiti yap›ld›ktan sonra s›rayla, küçükten büyü¤e ya
da dardan/genifle do¤ru dilatatörler yard›m›yla aç›lan interspinöz
ç›k›nt›lar›n aras› haz›rlanmaktad›r. fiekil 3: DIAM dinamik stabilizasyon cihaz› görülmektedir.

fiekil 2: Wallis sistemi görülmektedir.
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Figure 2: Wallis system
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3.c.  Dynamic Stabilization Device (DIAM) 
The DIAM (Medtronic Sofamor Danek, Memphis, 
Tennessee, USA) is a dynamic stabilization device, 
designed to reduce segmental motion at the degen-
erative segment by shock absorber structure (Figure 3). 
Taylor and Ritland (6) have reported the effectiveness 
of this interspinous device in reducing the increased 
segmental flexion-extension motion after a discec-
tomy or partial facetectomy. The reported indica-
tions include disc herniation, lumbar spinal steno-
sis, facet syndrome, black disc and adjacent segment 
pathologies after fusion.

ISS (Interspinous System-Biomet), U-Device or 
Coflex Spine Motion U-Device (Fixano), PEEK (Op-
tima) are the other kinds of the ISDs available in 
the market (Figure 4). There a limited number of clin-
ical and biomechanical studies addressing these 
systems. Recently, experimental and clinical stud-
ies are increasing, particularly in the X-stop decom-
pression system. 

4.  Surgical Procedure

The surgical technique for implantation of the ISDs 
is similar in various devices. Here, we describe the 
technique used for X-stop ISD implantation. This 
minimally invasive surgical procedure spell about 
20 minutes to one hour. Surgical implantation is 
performed under local anesthesia or general an-
esthesia. The patient is placed on the right lateral 
decubitus position on the operating table in slight 
flexion position. A midsagittal approximately 3 cm 
incision is made over the spinous processes. The 
paraspinal muscles are elevated from spinous pro-
cess and medial lamina. After fluoroscopic identi-
fication of the correct level, firstly small then large 
dilatators are inserted into the interspinous pro-
cess area. After this stage, sizing instrument is in-
serted and dilated until the supraspinous ligament 
become tight. Suitable device is inserted between 
the spinous processes as close to the aspect of the 
lamina as possible and universal wing is attached 

to the tissue expander. The incision is then 
closed. In our experience mean operation 
time is approximately 20 minutes.

5.  Complications

Most of complications are related to the in-
appropriate size of the implant, and inappro-
priate location. An intervention free of com-
plications requires a careful decision making 
with regard to the implant size and implant 
location (Table 1). 

Table 1:  
Complications of interspinous devices:

Implant not positioned correctly•	

Implant dislodgement or movement•	

A fracture of spinous processes during implantation•	

Failure of the procedure, continuation of the symptoms •	

Additional surgery•	

Mechanical failure of the implant•	

Foreign body reactions•	
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ru seviyenin tespiti yap›ld›ktan sonra s›rayla, küçükten büyü¤e ya
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fiekil 2: Wallis sistemi görülmektedir.
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Figure 3: DIAM dynamic stabilization device
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6.  Post-Operative Care

After placement of the implant with interspinous de-
vices the patient could be mobilized a few hours af-
ter the surgery. Since the minimal invasive surgery 
is an intervention done under local anesthesia the 
patients do not have much problems after the sur-
gery. The post-operative pains can be relieved with 
simple analgesics. Patients move on to their daily 
lives after the surgery. 

7.  Results

The results of recent studies have shown that ISDs 
are effective and safe treatment options for patients 
with neurological intermitant claudication second-
ary to ligamentous LSS. In a cadaver study, Swan-
son et al (7) demonstrated the effectivity of ISDs on 
disc pressure at instrumented level, while Lindsay 
et al (3) showed that the implant reduced the range 
of motion during flexion-extension and not affected 
at the adjacent levels. The other studies showed that 
implant prevented narrowing of the lomber spinal 
canal and neural foramen in extension and reduced 
facet loading at the implanted level (8,9) 

In a clinical study, Zucherman et al (10) reported 
that X-Stop improved symptoms and physical func-
tions compared with conservative treatment and ste-
roid injections in two-year prospective randomized 
trial multicenter study. Richard et al (11) have also re-
ported similar results. They have also reported no 
major complications after the surgery. Short opera-
tion time (mean operative time was 54 minutes in Zu-
cherman study and 51.2 minutes in Richards study) 
and minimaly blood volume loss (mean blood lose 
volume 46 ml in Zucherman study and 40.1-57.9 
ml in Richards study) were other adventageous as-
pects of this surgery. 

Other clinical studies focused on other aspects of 
ISDs. While Lee et al (12) have shown that 40% of pa-
tients improved at 9 and 18 months following sur-
gery, Siddiqui et al (13) shown that its effectivity in only 
short time period. Siddiqui have also reported two 
spinous process fracture during the operation. On 
the other hand, in a study by Verhoof et al (14), X-Stop 
interspinous device showed high failure rate in lum-
bar spinal stenosis with degenerative spondylolisthe-
sis. Finally it can be concluded that the interspinous 
devices are effective in old age patients who suffer 
from ligamentous narrow lumbar canal. 

fiekil 4: a) U-Cihaz›, b) Coflex Spine Motion U-Cihaz› (Fixano), c) PEEK (Optima) interspinöz cihazlar› görülmektedir.
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Bu aflamadan sonra, uygun boyuttaki ay›r›c› yerlefltirilmekte ve sup-
raspinöz ligaman gergin olana kadar geniflletilmektedir. Cihaz, lamina-
ya mümkün oldu¤u kadar yak›n flekilde spinöz ç›k›nt›lar aras›na yerlefl-
tirilmekte, kanatlar› doku ay›r›c›ya ilifltirilmekte ve ard›ndan insizyon ka-
pat›lmaktad›r.

Komplikasyonlar
Komplikasyonlar›n ço¤u, uygun olmayan boyut ve lokalizasyon-

da cihazlar›n kullan›m› ile iliflkilidir. Komplikasyondan sak›nmak
için implant›n boyutunu ve lokalizasyonunu göz önüne alarak dik-
katli karar vermek gerekmektedir (Tablo 1).

Tablo 1: ‹nterspinöz cihazlar›n komplikasyonlar›.

Ameliyat Sonras› (Postoperatif) Bak›m
‹nterspinöz cihazlarla implant yerlefltirme iflleminden sonra, hasta-

lar ameliyattan birkaç saat sonra hareket edebilmektedirler.  Minimal
invaziv cerrahi, lokal anestezi ile yap›lan bir müdahele oldu¤u için has-
talar ameliyattan sonra büyük bir sorun yaflamamaktad›rlar. Ameliyat
sonras› a¤r›lar, basit aneljezikler ile giderilebilmektedir. Hastalar, ame-
liyattan k›sa bir süre sonra günlük yaflamlar›na kald›klar› yerden devam
etmektedirler. 

Sonuç

Yap›lan son çal›flmalar›n sonuçlar› göstermektedir ki interspinöz cihaz-
lar ligamentöz lomber dar kanala ikincil intermitant nörojenik klaudi-
kasyonu bulunan hastalar›n tedavisinde etkili ve güvenlidir. Swanson
ve arkadafllar›(7), in vitro çal›flmada enstrümantasyon yap›lan seviyede
disk bas›nc› üzerinde interspinöz cihazlar›n etkinli¤ini ispatlarken; Lind-
say ve arkadafllar›(3), implant›n fleksiyon ve ekstansiyon hareketi s›ras›n-
da hareket aral›¤›n› azalt›rken komflu segmenti etkilemedi¤ini de gös-
termifllerdir. Yap›lan di¤er çal›flmalar, implant›n arkaya e¤ilme hareke-
tinde nöral foramen ve spinal kanal daralmas›n› engelledi¤ini ve faset
yüklenmesini uygulanan seviyede azaltt›¤›n› göstermektedir(8,9). Zucher-
man ve arkadafllar›(10); iki y›l süren prospektif randomize çok merkezli
klinik bir çal›flmada, X-Stop cihaz uygulamas›n› konservatif tedavi ve
dekompresif cerrahiye karfl› bir alternatif olarak önermifllerdir. Ayn› za-
manda Richards ve arkadafllar›(11), benzer sonuçlar elde etmifllerdir.
Cerrahi sonras› büyük komplikasyonlar›n olmamas›, k›sa ameliyat süre-
si (Zucherman’›n çal›flmas›nda ortalama 54 dakika ve Richards’›n ça-
l›flmas›nda ortalama 51,2 dakika) ve minimal kan kayb› (Zucherman’›n
çal›flmas›nda ortalama 46 ml ve Richards’›n çal›flmas›nda ortalama
40,1 ml) bu cerrahinin avantajlar›d›r. Lee ve arkadafllar›(12) ise, cerrahi
müdahale sonras› takip eden 9 ve 18. aylarda hastalar›n % 40’›nda
iyileflme oldu¤unu; Siddiqui ve arkadafllar›(13) ise, çok k›sa bir zaman
diliminde interspinöz cihazlar›n etkinli¤ini gösterdiklerini bildirmifller-
dir. Siddiqui, ameliyat s›ras›nda iki spinöz ç›k›nt› fraktürünü bildirmifltir.
Öte yandan, Verhoof ve arkadafllar›(14) taraf›ndan yap›lan bir çal›flma
ise, X-Stop interspinöz cihaz›n›n dejeneratif spondilolistezisli LDK olgu-
lar›nda yüksek oranda baflar›s›z oldu¤unu göstermektedir. Nihai ola-
rak interspinöz cihazlar›n, ligamentöz lomber dar kanal› bulunan ileri
yafl grubundaki hastalarda etkili oldu¤u sonucuna var›labilmektedir.

� ‹mplant›n do¤ru yerlefltirilmemesi,
� ‹mplant›n hareket etmesi ya da yerinden ç›kmas›,
� Yerlefltirilirken spinöz ç›k›nt›da fraktür geliflmesi,
� Giriflimdeki noksanl›klar ve semptomlar›n devam etmesi,
� ‹lave cerrahi,
� ‹mplant›n mekanik yetersizli¤i,
� Yabanc› cisim reaksiyonlar›.
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Figure 4: a) U-device, b) Coflex Spine Motion U-Device c) PEEK (Optima)
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