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Amaç: Perkütan endoskopik servikal diskektomi servi-
kal disk herniasyonunda etkili bir minimal invaziv cerra-
hi prosedürdür. Ancak, bu yöntem, servikal disk hernias-
yonu yan› s›ra servikal instabilite olan hastalarda uygula-
namamaktad›r. Yeni gelifltirilmifl olan WSH Cervical B-
Twin (interbody spacer) ile, aç›k diskektomi ve füzyona
baflvurmaks›z›n servikal stabilite sa¤lanabilmektedir. Bu
çal›flmada, WSH Cervical B-Twin kullan›larak yap›lan
perkütan servikal stabilizasyon tekni¤i ve sonuçlar› su-
nuldu.
Hastalar ve yöntemler: Çal›flmaya, Mart 2001-A¤us-
tos 2004 aras›nda indeks cerrahi uygulanan 17 ard›fl›k
hasta (11 erkek, 6 kad›n; ort. yafl 48.8; da¤›l›m 30-65)
al›nd›. Ortalama semptom süresi 38.8 ay (da¤›l›m 6-120
ay) idi. Ameliyat öncesi de¤erlendirmelerde bilgisayar-
l› tomografi, manyetik rezonans görüntüleme, dinamik
radyografiler ve provokatif diskografi kullan›ld›. Tüm
ifllemler local anestezi alt›nda ve poliklinik koflullar›nda
yap›ld›. Boyun a¤r›s› görsel analog skala (GAS) ile de-
¤erlendirildi. Ortalama izlem süresi 26.6 ay (da¤›l›m 5-
46 ay) idi.
Bulgular: Hastanede kal›fl süresi ortalamas› 12 saat idi.
Boyun a¤r›s› için ortalama GAS skoru anlaml› derecede
düflük bulundu (p<0.001). On üç hastada (%76.5) %40
ile %90 aras›nda iyileflme ile iyi sonuç al›nd›. Dört hasta-
da (%23.5) semptomatik düzelme görülmedi. ‹ki hastada
(%11.8), yetersiz dekompresyon nedeniyle aç›k cerrahi
gerekti. Hiçbir hastada nörolojik defisit, enfeksiyon ve
teknikle ilgili komplikasyona rastlanmad›.
Sonuç: Seçilmifl hastalarda, WSH Cervical B-Twin kul-
lan›larak yap›lan perkütan servikal stabilizasyon, berabe-
rinde segmental stabilite olan servikal disk herniasyonla-
r›nda güvenli ve etkili bir tekniktir.
Anahtar sözcükler: Servikal vertebra; dekompresyon, cerrahi/
yöntem; diskektomi, perkütan/yöntem; intervertebral disk dep-
lasman›/cerrahi; tedavi sonucu.

Objectives: Percutaneous endoscopic cervical discecto-
my is an effective minimally invasive procedure for cervi-
cal soft disc herniation. However, this procedure cannot be
applied in patients with cervical disc herniation accompa-
nied by segmental instability. Recently developed WSH
Cervical B-Twin can be used as an interbody spacer to
achieve stability without open discectomy and fusion. The
aim of this study was to present the surgical technique of
percutaneous cervical stabilization with the use of the
WSH Cervical B-Twin and to evaluate its results.
Patients and methods: Seventeen consecutive patients
(11 males, 6 females; mean age 48.8 years; range 30 to 65
years) underwent the index surgery between March 2001
and August 2004. The mean duration of symptoms was
38.8 months (range 6 to 120 months). Preoperative eval-
uations were made using computed tomography, magnet-
ic resonance imaging, dynamic X-rays, and provocative
discography. All the procedures were performed under
local anesthesia and on an outpatient basis. Neck pain
was evaluated by the visual analog scale (VAS). The
mean follow-up was 26.6 months (range 5 to 46 months).
Results: The mean hospital stay was 12 hours. The mean
VAS score for neck pain significantly decreased (p<0.001).
A favorable outcome was achieved in 13 patients (76.5%)
with recovery rates ranging from 40% to 90%. Four patients
(23.5%) had no symptomatic improvement. Two patients
(11.8%) required open surgery because of incomplete
decompression. No permanent neurological deficits, infec-
tions, or procedure-related complications were encountered.
Conclusion: In selected cases, percutaneous cervical
stabilization using the WSH Cervical B-Twin is a safe
and effective procedure for cervical disc herniation with
segmental instability.
Key words: Cervical vertebrae; decompression, surgical/meth-
ods; diskectomy, percutaneous/methods; intervertebral disk dis-
placement/surgery; treatment outcome.

• Correspondence: Sang-Ho Lee, MD, PhD. Department of Neurosurgery, Wooridul Spine Hospital, 47-4 Chungdam-Dong Gangnam-Gu, 
Seoul 135-100, Korea.  Tel: +00 - 82 - 2 - 513 8151  Fax: +00 - 82 - 2 - 513 8146   e-mail: swshin@wooridul.co.kr 

• This work was supported by a grant from the Wooridul Spine Foundation.

Original Article / Çal›flma - Araflt›rma

Eklem Hastal›klar› ve
Cerrahisi
Joint Diseases and
Related Surgery 2005;16(2):82-87

Joint Dis Rel Surg



83Percutaneous cervical stabilization using the WSH Cervical B-Twin

(range 6 to 120 months). Preoperative evaluations
were made using computed tomography (CT),
magnetic resonance imaging (MRI), dynamic X-
ray, and provocative discography (Table I). 

The patients were enrolled into the study
depending on the presence of (i) cervical disc her-
niation with segmental instability (kyphosis at
flexion radiography) confirmed by X-ray, CT
and/or MRI, and (ii) cervicoencephalic symptoms
due to soft cervical disk herniation diagnosed by
discography. Contraindications were as follows:
cervical spondylotic myelopathy, a sequestrated
disc fragment, definite segmental instability,
advanced spondylosis with narrowing disc space,
and neurologic or vascular pathologies mimicking
a herniated disc. 

Neck pain was evaluated by the 10-point visual
analog scale (VAS). Preoperatively, all the patients
were assumed to have the highest VAS score. A dif-
ference of at least 4 points (recovery by 40%) from
the preoperative VAS score was defined as a favor-
able outcome. The mean follow-up period was 26.6
months (range 5 to 46 months). Statistical analyses
were made using the Wilcoxon’s signed-rank test.

Cervical disc herniation is a major cause of neck,
shoulder, and upper limb pain. Anterior cervical
discectomy and fusion (ACDF) has been consid-
ered the standard treatment for cervical disc herni-
ation.[1] Since Tajima et al.,[2] who were the first to
report cervical percutaneous discectomy in 1989,
there has been a remarkable evolution of various
minimally invasive techniques for cervical disc
disease. These include chemonucleolysis using
chymopapain,[3] automated percutaneous cervical
discectomy (APCD),[4-6] chemonucleolysis followed
by APCD,[7] and laser percutaneous cervical
decompression,[8-14] all of which are well-estab-
lished.

Currently, percutaneous endoscopic cervical
discectomy (PECD) is considered a good alterna-
tive to anterior cervical discectomy and fusion for
cervical disc herniation.[9,12-14] However, this proce-
dure cannot be applied in case of segmental insta-
bility or other discogenic pain syndromes.
Recently developed WSH Cervical B-Twin (Disc-
O-Tech, Israel) can be used as an interbody spacer
to achieve stability without open discectomy and
fusion (Fig. 1). The aim of this study was to present
the surgical technique of percutaneous cervical sta-
bilization with the use of the WSH Cervical B-Twin
and to evaluate its clinical outcomes.

PATIENTS AND METHODS

This retrospective analysis included 17 consecutive
patients who underwent the index surgery at the
authors’ hospital between March 2001 and August
2004. There were 11 males and six females with a
mean age of 48.8 years (range 30 to 65 years). The
mean duration of symptoms was 38.8 months

TABLE I

Preoperative evaluations and indications

Check point

CT and MRI Disc extrusion
Dynamic X-ray Angular instability
Provocative discography Concordant pain provocation
Symptoms Axial pain like headache,

neck and shoulder pain with
arm radiculopathy

Fig. 1. (a) The single-use delivery system of WSH Cervical B-Twin, (b) the reduced form, and (c) the
expanded form.

(a)

(b) (c)
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Surgical technique

All the procedures were performed under local
anesthesia (1% lidocaine) on an outpatient basis.
Preoperatively, antibiotics (usually 1.0 g of cefa-
zolin) and sedatives were given. The patient was
placed in a supine position with the neck mildly
extended on a radiolucent table. The skin and sub-
cutaneous tissues were infiltrated with 1% lido-
caine (Xylocaine®). 

The surgeon gently pushes the trachea or lar-
ynx toward the opposite side using the index and
middle fingers, then applies a firm pressure in the
space between the muscle and the trachea, point-
ing toward the vertebral space. The trachea and
larynx are displaced medially and the carotid
artery laterally. An 18 G needle is then inserted
into the disc space through the space between the
tracheoesophagus and the carotid artery. To identi-
fy the type of herniation or annular tears, intraop-
erative discography is performed with a contrast
media (up to 0.5 ml of Telebrix®) mixed with indi-
go carmine. 

A guidewire is passed through the needle chan-
nel into the disc. After the removal of the needle, a
3-mm skin incision is made. To dilate the tract, a
series of cannulas (1 to 5 mm) are sequentially
passed over the guidewire and introduced toward
the annulus under fluoroscope guidance. The final
working cannula is inserted into the disc space
after the anterior annulus is cut by an annulotomy-
trephine. The nucleus is removed with the use of
microforceps up to the posterior margin of the ver-
tebral body. The intradiscal space is irrigated con-
tinuously with cefazolin-containing saline through
an irrigation channel in the microforceps.

After manual discectomy, the tissue near or
inside the hernia mass is ablated using the laser-
assisted spinal endoscope (LASE; Clarus, USA),
which integrates Ho:YAG laser, endoscopy, illumi-
nation, and irrigation. The intervention is halted
when the LASE faces no resistance in the posterior
part of the disc and the hernia mass is no longer
seen inside the posterior longitudinal ligament. 

The cartilagenous end plate is exposed and
checked under endoscopic visualization.
Preparation of the end plate is made with the use
of minicurettes. The bulk of the posterior nucleus
pulposus is removed. Under fluoroscopic guid-
ance, the reduced implant is introduced into the

Fig. 2. (a) Intraoperative C-arm view of the WSH Cervical
B-Twin. Under fluoroscopic guidance, the reduced implant
is introduced into the intervertebral disc space using the
single-use delivery system. (b) Once in position, it is
expanded with manual rotation of the handle. (c) After its
expansion, the implant is released from the delivery sys-
tem.

(a)

(b)

(c)
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intervertebral disc space using the single-use
delivery system (Fig. 2a). Once in position, it is
expanded with manual rotation of the handle (Fig.
2b), and the implant is released from the delivery
system (Fig. 2c). It can be applied as stand-alone.
The position should be carefully selected before
the expansion procedure. Pulling and pushing of
the device is not recommended after detachment. 

At the end of the operation, profuse irrigation is
performed with antibiotic-containing saline solu-
tion. After the instrument is removed, slight finger
compression can be applied on the surgical area for
a short time to prevent hematoma formation. Only
one stitch is required to close the puncture site and
the wound is covered with a bandaid. 

After three hours of observation, the patient is
allowed to go home unless there is a complication.
Postoperative antibiotics and analgesics are recom-
mended peroral for three to ten days. A cervical
collar is recommended for 3-14 days, depending
on the patient’s condition.

RESULTS

The mean hospital stay was 12 hours. The mean
VAS score for neck pain significantly decreased to
4.5 (p<0.001). A favorable outcome was achieved

in 13 patients (76.5%) with recovery rates ranging
from 40% to 90%. Four patients (23.5%) had no
symptomatic improvement. During the follow-up
period, conversion to open surgery (anterior cervi-
cal discectomy and fusion) was required in two
patients (11.8%) because of incomplete decompres-
sion. No permanent neurological deficits or infec-
tions were encountered.

DISCUSSION

Since the early 1950s, ACDF, which involves
removal of the intervertebral disc and insertion of
a bone graft under general anesthesia, has been
regarded as the gold standard treatment for cervi-
cal disc herniations and cervical spondylosis.[1]

However, this open surgery may be associated
with damage to anterior structures like the anteri-
or annulus fibrosus, anterior longitudinal liga-
ment, longus coli muscle, and possibly anterior
cortical bone, all of which have important roles in
maintaining cervical stability. In addition, this
surgery usually requires entrance into the spinal
canal, with the accompanying risk of such compli-
cations as epidural bleeding, perineural fibrosis,
transient or permanent myelopathy, graft-related
problems (e.g. donor site morbidity, painful
pseudarthrosis, graft extrusion or angular collapse,

Fig. 3. Comparison of (a) preoperative and (b) postoperative X-rays showing improvement in
lordotic alignment after surgery.

(a) (b)
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kyphotic deformity, graft impaction into the body),
dysphasia, and hoarseness (e.g. temporary or per-
manent vocal cord paresis).[15-21]

The specially designed WSH Cervical B-Twin
can be applied by a less invasive technique, requir-
ing minimal tissue dissection for spinal stability.
Since the implant is introduced into the interverte-
bral space in a reduced form, it requires an open-
ing of only less than 5 mm. Following the insertion
of the delivery system, the implant is expanded to
its final form, which is sufficient to maintain the
disc height.

In this study, the authors propose an alternative
technique to ACDF for cervical disc herniation
with segmental instability and present their expe-
rience with percutaneous cervical stabilization
under local anesthesia. This minimally invasive
procedure can preserve anterior structures and sta-
bility, prevent postoperative kyphotic changes,
and minimize approach-related complications.
The procedure also provides an excellent cosmetic
effect, reduces the operation time and hospital stay,
and allows a more rapid return of the patient to
normal daily activities. In case of failure, it does
not preclude subsequent open surgeries.

The majority of the patients had remarkable
relief of pain after the procedure. The preoperative
kyphotic alignment improved postoperatively
(Fig. 3a, b). The position of the implant was con-
firmed by CT scans (Fig. 4). No procedure-related
complications occurred. The clinical results were

comparable to those obtained by open discectomy
and fusion.

In conclusion, percutaneous cervical stabiliza-
tion using the WSH Cervical B-Twin is an outpa-
tient surgery and proved to be as safe and effica-
cious as open ACDF in selected patients. Although
our series is too small to draw definitive conclu-
sions, percutaneous cervical stabilization will be a
promising technique for cervical disc herniation
with segmental instability.
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