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Object. The goal of this study was to assess whether a stable but nonrigid nonfusion implant can stabilize the
spine in degenerative diseases and also prevent instability following decompression. Instrumented spondylodesis is
a recognized surgical treatment in degenerative disease of the lumbar spine. However, pain can develop at the bone
graft donor site and the operative trauma can be very stressful in elderly patients, and it is suspected that there may
be increased degenerative changes in the adjacent segments. In 2002, a nonrigid but rotationally stable pedicle screw
and rod system was introduced, which could be used without additional fusion (referred to hereafter as the Cosmic
system).

Methods. A total of 139 patients with degenerative disease of the lumbar spine underwent spinal stabilization
with the Cosmic system without additional spondylodesis. Seventy patients had an additional decompression. The
minimum follow-up was 2 years. The perioperative course, the clinical results, and the erect anteroposterior and
lateral radiographs were recorded and compared with the preoperative data. The data were obtained from 6 different
spine centers in Europe and documented on an Internet platform.

Results. The Oswestry Disability Index score improved from 48.9% to 22.5%, and the visual analog scale score
decreased from 7.3 to 2.5. Lumbar lordosis did not change, nor did the adjacent disc height. Eleven patients under-
went revision, 4 of them for implant failure. Of the 139 patients, 110 assessed the result as excellent, very good, or
good; 24 as fair; and 5 as poor. A total of 122 patients would undergo surgery again. There were no significant differ-

ences between patients with or without an additional decompression.
Conclusions. The Cosmic system is a stable but nonrigid posterior nonfusion system. Implant complications are
low and the clinical outcome is good. Longer follow-up is necessary to confirm the 2-year results.
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adults in middle and advanced age. Pain is the lead-

ing symptom and occurs as low-back pain, unilat-
eral or bilateral sciatica, and as combined lumbar and sciat-
ic pain. In the vast majority of cases, conservative methods
are appropriate to treat the symptoms successfully.

If severe symptoms persist, and can no longer be tol-
erated by the patient, an operative procedure is indicated.
There are no definite surgical modes of approach. A fun-
damental distinction can be made between decompres-

DEGENERATIVE disease of the lumbar spine affects

Abbreviations used in this paper: AP = anteroposterior; IVS =
intervertebral space; ODI = Oswestry Disability Index; PLF = pos-
terolateral fusion; PLIF = posterior lumbar interbody fusion; VAS
= visual analog scale.
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sion and stabilization measures or a combination of the
two. The standard stabilizing procedure comprises pos-
terolateral and/or intervertebral body and/or 360° fusion,
with or without implants. Clinical success is apparently
independent of the chosen type of fusion.®

Fusion of one or more segments of the spine, how-
ever, involves a few possible side effects: longer-lasting
pain over the cancellous bone graft donor site; prolonged
operation time; increased blood loss; increased risk of
degenerative changes in neighboring segments; sacroiliac
joint-related pain, particularly with lumbosacral spondy-
lodesis; and definitive destruction of vertebral segments.

This article contains some figures that are displayed in color
online but in black and white in the print edition.




If the spondylodesis is performed in conjunction
with implants, the rate of fusion is said to be increased
compared with a procedure without implants.' The use of
stable implants without additional spondylodesis is a new
way of treating degenerative instability. The precondition
is that the implant has adequate stability without being
rigid, to avoid screw loosening or implant fracture and to
ensure that good screw fixation in the bone is guaranteed.

Von Strempel et al.?’ introduced a pedicle screw-rod
system with an articulated screw, which has a hinged joint
between the screw head and the threaded part. In this way,
a division of the load between the implant and the ante-
rior spine is achieved.'” Comparative analyses of stability
showed that the same rotational stability is achieved with
the hinged screw as with an intact vertebral segment.? In
2002 the threaded part of the screw was given a hydroxy-
apatite coating for better bone ingrowth, and the system
has been used since then without additional fusion.?®

Due to the good initial clinical and radiological re-
sults, a study group was formed in May 2004 consist-
ing of 6 spine surgeons from 6 different orthopedic or
neurosurgical centers to find out whether it is possible to
achieve good clinical results without additional fusion. In
this case, a surgical alternative would be available that
entailed less operative trauma and avoided possible pain
over the bone graft donor site.

Methods

A posterior nonfusion implant system that can func-
tion without protection from spondylodesis should not
have any rigid characteristics. However, to be able to con-
trol instabilities effectively, the system must also feature
stable characteristics. Human cadaver tests demonstrated
that the system allows 30%—40% of flexion-extension
and the same rotational stability as the intact spine.”
The same was shown by spine tests conducted in calves.
The Cosmic system allows the same rotation stability as
a healthy motion segment.?* The Cosmic system (Fig. 1)
is a stable nonrigid implant made from a titanium alloy
(Ti 90%, Al 6%, V 4%). Stability is assured by using a
6.25-mm-diameter rod of varying lengths. Nonrigidity is
assured by using a hinged screw, which comes in 2 differ-
ent widths (outer diameter 6 mm, inner diameter 4 mm, or
outer diameter 7 mm, inner diameter 5 mm), with lengths
ranging from 30 to 55 mm. The screw features a hinged
joint between its head and the threaded section, which
causes the load to be shared between the implant system
and anterior vertebral column. Compared with a rigid
system, the hinged screw device permits a greater load
through the disc and allows for greater axial displacement
without any decrease of rotational instability."” Load shar-
ing and axial displacement are important factors for the
long-term survival of the implant as well as for the pres-
ervation of the pump function (shock absorber function)
of the disc. Due to this dynamic stabilization, we expect
a better protection of adjacent segments against increased
degeneration. In a cyclic loading test with 0.3-3.0 kN/Hz,
we did not find an implant breakage or any wear debris
after 10 million cycles.* Because the Cosmic system is
used like a stability endoprosthesis, the bone healing of
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Fic. 1. The Cosmic system. Reprinted with permission from ulrich
medical.

the pedicle screws is of major importance. For this rea-
son, the threaded part of the screw is coated with “Bonit.”
Bonit is the second generation of bioactive calcium phos-
phate coatings on implants, which was used for the first
time (in 1995) in oral surgery for dental implants.'® There
exists a study in the field of spinal surgery on the use of
the first generation of bioactive calcium phosphate—coat-
ed Schanz screws. In this study it was found that there
was a significantly improved fixation of the coated screws
in comparison with the uncoated screws.>

The system was tested in the laboratory beforehand
and was also tested clinically by Scifert et al.,?® Goel et
al.,'° Ettinger,* von Strempel et al.,® and Schmoelz et al.

Operative Technique

The patient is positioned so that his or her lumbar
lordosis is maintained. The approach to the lumbar spine
is through a midline incision. Under lateral and AP image
intensifier control, the pedicle screws are first implanted.
A bicortical position of the screw in the sacrum is desir-
able.

To achieve maximum press-fit of the screw in the
pedicle and vertebral body, the pedicle is drilled with a
3.2-mm drill and the screw is then implanted. In very
hard cancellous bone and in the sacrum, the thread tap is
used first. Before the rods are implanted, the patient has
to be checked for good lordotic position. Straight rods are
implanted in the case of 1-segment use, and lordotically
curved rods for 2- and 3-segment use; the instrumentation
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of more than 3 segments is not recommended. No cor-
rection or reduction is performed. If necessary, adequate
decompression is performed; this may involve a laminec-
tomy with medial facetectomy. In the case of pure lumbar
pain caused by discogenic pain or painful facet joint ar-
thritis, only stabilization is performed.

Moderate distraction of up to 4 mm is possible to ex-
pand the neural foramina. When decompression is neces-
sary, a transverse stabilizer can be mounted additionally.

After copious irrigation, a 12-mm suction drain is
inserted and the wound is closed in layers. Mobilization
commences on the st or 2nd postoperative day after re-
moval of the wound drain. An external support is not pre-
scribed. The patients are told to avoid physical exertion
for 6 weeks.

Between May 2004 and January 2005, 139 patients
underwent spinal stabilization; these patients had at least
2 years of follow-up. No institutional review board ap-
proval was necessary because no additional clinical in-
vestigations were performed. The patients gave approval
for the use of their blinded data. Of this group, 70 patients
also had decompression. The patients were treated in 6
different departments (Ospedale Marino, Neurosurgery
Department, Cagliari, Italy; Orthopidische Kliniken
Lichtenau, Germany; Krankenhaus Neunkirchen, Or-
thopédie/Unfallchirurgie, Neunkirchen, Austria; Osped-
ale Vittorio Emanuele, Orthopedic Department, Bisceg-
lie, Italy; American Hospital, Neurosurgery Department,
Istanbul, Turkey; and Landeskrankenhaus Feldkirch, Or-
thopedic Department, Feldkirch, Austria). This surgery
had been preceded by failed conservative treatment. The
basic indications were lumbar pain and lumbar-sciatic
pain as well as neurogenic claudication (Fig. 2A). For a
better assessment, the indication survey is presented in
Table 1.

TABLE 1: Indication data in 139 patients with degenerative spine
disease

Main Indication & Decompression Status No. of Patients

w/o decompression

degenerative disc disease 46

osteochondrosis/spondyloarthrosis 23
w/ decompression

spinal stenosis 61

spondylolisthesis 9

Contraindications were stabilizations that extended
more than 3 levels. All patients underwent MR imaging
or CT scanning in addition to preoperative radiological
examination.

Preoperative Patient Data

The following details were documented in each pa-
tient: age, sex, weight, ODI activity score, and 10-point
VAS score.

Preoperative Radiography and Neuroimaging
Investigations

Standard erect AP and lateral radiographs were ob-
tained in all patients, together with an MR imaging study
(or a CT scan if MR imaging was not feasible due to
claustrophobia, cardiac pacemaker, and so on).

The following measurements were made on the ra-
diograph: lumbar lordosis between the superior surface
of L-1 and the superior surface of S-1, segmental lordosis
in the segment(s) to be treated between the superior sur-
face of the cranial instrumented vertebra and the inferior
surface of the caudal instrumented vertebra, along with

g .‘ .I_;‘.

Fic. 2. A and B: Preoperative MR imaging study (A) and preoperative radiograph (B) obtained in a 68-year-old man with spi-
nal stenosis in L3—-4 and L4-5.  C: Postoperative radiograph obtained in the same patient after instrumentation with the Cosmic

system at L3-4 and L4-5 and decompression.
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measurement of the height of the I'VS in the segment ad-
jacent to the instrumentation. A formula has been used to
correct the radiographic magnification effect at a differ-
ent film focal distance (IVS = ((a+b)/2)/H).

Perioperative Data Capture

The following data were documented: duration of the
operation from incision to skin suture, intra- and postop-
erative transfusion of autologous or donor blood, dura-
tion of hospitalization, implant-related complications, and
necessary revisions, with the reasons stated. In addition,
it was possible to comment on the perioperative course
(see Fig. 2).

Follow-Up Examination

After a follow-up duration of at least 2 years, the ODI
activity score was again measured, along with the pain
intensity according to the 10-point VAS score. Revisions
that were performed between discharge from hospital
and the follow-up date were documented, together with
the reason for the revision. In addition, the patients were
asked if they would undergo the operation again and how
they assessed its success. The classification is made ac-
cording to a grading system very similar to those used
in German and Austrian schools. The patients received
this form together with the ODI and VAS questionnaire
to display their personal estimation of clinical outcome.
The possible grades in the questionnaire were as follows:
1, excellent; 2, very good; 3, good; 4, fair; and 5, poor.

Radiological Follow-Up

Erect AP and lateral radiographs were taken again
after the spine surgery, both prior to discharge from hos-
pital and after 2 years. The lumbar lordosis and lordosis
in the instrumented vertebral segment(s) were measured,
along with the height of the IVS in the neighboring seg-
ment (according to the above-mentioned formula to cor-
rect the magnification effect of the radiograph). Implant
failure and irregular radiological findings such as radio-
lucent areas were also documented.

Statistical Investigation

The captured data of the Cosmic multicenter trial
was submitted through an online portal secured by a
password. The participants entered their personal data
over this portal into the database, which was adminis-
tered with Microsoft Access. The statistical analysis for
the descriptive data were evaluated using Microsoft Ac-
cess and Microsoft Excel. The absolute and relative fre-
quencies in the pool of descriptive statistical data were
shown and divided into 2 major subgroups. Every codo-
main was shown with the measures of central tendency,
which were defined as follows: minimum, maximum, the
mean values, and respective median values. For the dec-
laration of the spread, the SD and the interquartile range
was chosen. For the depiction of the diagrams including
absolute frequencies, concrete quantities, discrete and/or
consistent data as well as for rating attributes, histograms
were used. In the area of applied statistics, the Pearson
correlation coefficient was used to verify the probability
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of connections between data sets; no clear correlation was
found. The main interesting correlation was the combina-
tion of the patient data (age, weight, sex, and so on) and
the postoperative data on quality of life and pain intensity
(ODI, VAS, hospital stay, and so on).

The data capture ended after reaching 185 patients
with 24 months of follow-up. For final evaluation, the in-
vestigators decided to exclude 24 patients who underwent
the Cosmic instrumentation in combination with a fusion.
Furthermore, 22 patients were lost to follow-up. These
patients could not be seen for the follow-up examination,
for different reasons.

Results

Of the 139 patients who had completed the follow-up
period of at least 2 years, 69 were given stabilization in
which the Cosmic system was used without additional de-
compression, and 70 were provided with stabilization with
additional decompression. A total of 683 screws and 278
rods, including 29 crossbars, were implanted. Of the pa-
tients who received no additional decompression, 30% had
undergone previous surgery. Of the patients who received
additional decompression, 26% had previously undergone
surgery. Table 2 shows the patient data distribution, and
Table 3 shows the perioperative data distribution.

More than 90% of the patients were given implants
for 1 or 2 segments. The most frequently affected seg-
ments (L4-5 and L5-S1) included 57 patients with and
50 without decompression. Only 10 patients received
perioperative transfusions of their own or donor blood.
The clinical results after 2 years of follow-up (Table 4)
were analyzed using the ODI scores and the 10-point
VAS. The patients without decompression showed an im-
provement of 49.3% to 24.5% after 2 years, whereas those
with decompression showed improvement from 48.7% to
20.6%. The results remained constant between 12 and 24
months after surgery (Fig. 3).

In the patients without decompression, pain de-
creased from 7.4 to 2.4 on the 10-point VAS, and in those
with decompression it decreased from 7.1 to 2.7 (Fig. 3).
In this case as well, the results remained constant between
12 and 24 months after surgery; thus, the differences be-
tween the 2 groups were not significant.

In the group without decompression, lumbar lordosis

TABLE 2: Survey of data in 139 patients with degenerative spine
disease”

Patients w/ Patients w/o
Characteristic Decompression Decompression

no. of male patients (%) 29 (42) 33 (47)
no. of female patients (%) 40 (58) 37 (53)
age in yrs

median 53.0 56.0

IQR 235 22.0
weight in kg

median 73.0 74.0

IQR 17.5 17.0

* QR = interquartile range.
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TABLE 3: Survey of perioperative values in 139 patients with
degenerative spine disease

Patients w/ Patients w/o
Periop Data Decompression ~ Decompression

no. of instrumented levels (%)

L2-3 7(6.7) 2(21)

L3-4 27 (25.7) 7(7.3)

L4-5 57 (54.3) 50 (52.1)

L5-81 14 (13.3) 37 (38.5)
op time in mins

median 115.0 126.0

IQR 575 42.0
hospital stay in days

median 8.0 8.0

IQR 45 4.0

was 50.0° before surgery and 48.4° after 2 years. In the
group with decompression, it was 48.7° and 47.1°, respec-
tively. The results 12-24 months after surgery remained
constant. Minor differences between the groups were not
significant.

In the group without decompression, the alpha angle,
measured in the instrumented segments, was 12.5° before
surgery and 11.9° after 2 years. In the group with decom-
pression, the alpha angle was 13.9° before surgery and
13.8° after 2 years. The results at the 1- and 2-year follow-
up examinations remained constant. The measurements
of the lordosis in the lumbar spine and the alpha angle
showed that during the period under review there was no
decrease in the height of the intervertebral discs, which in
the case of the joint end screw would lead to a decrease in
the lordosis and the alpha angle.

TABLE 4: Survey of clinical results in 139 patients with
degenerative spine disease

Patients w/ Patients w/o
Postop Data* Decompression Decompression

ODI improvement

median 30% 29%

IQR 24% 23%
VAS improvement

median 5 points 6 points

IQR 2 points 2 points
lumbar lordosis difference

median 1° 1°

IQR 3r° 18.5°
alpha angle difference

median 1° 1°

IQR 1° 9°
IVS difference

median 0.019° 0.035°

IQR 0.1101° 0.115°

* Data obtained at 24-month follow-up.
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Fic. 3. Box plots showing pre- and postoperative quality-of-life (up-
per) and pain (lower) scores.

Of the 70 patients in the group with decompression,
28 had a spondylolisthesis (true [arising in childhood] or
false [arising in adulthood]) as a cause for the spinal ste-
nosis. Even in these patients, the lumbar lordosis and the
alpha angle were still stable after 2 years.

The intervertebral height (also called the IVS) in the
cranially adjacent segment remained constant even after
2 years; this was true of the average values as well as the
relevant individual values.

Two years after the intervention, the patients were
asked how they rated the success of the surgery and wheth-
er they would undergo such an operation again. Only 3 pa-
tients who had not received additional decompression, and
2 patients who had, gave the operation a poor rating. Ac-
cordingly, 87% of the patients without additional decom-
pression and 89% of patients with additional decompres-
sion would have the operation again (Fig. 4).

Of the 69 patients who had not received additional de-
compression, 3 underwent further surgery during the peri-
od under review: 2 due to a deep infection, and the third due
to painful instability in an adjacent segment. In 1 patient a
screw breakage without clinical symptoms was radiologi-
cally documented; no corrective surgery was performed.
In 5 other patients, radiolucent areas around the threads of
the screws were documented. The patients experienced no
symptoms, and no corrective surgery was performed.

In the 70 patients who received additional decompres-
sion, 8 corrective surgeries were performed: 3 due to deep

5



25 1

20
17

ik |

number of patients

2

o

! very good I good ! fair I poor
categories

excellent

[lwith decompression Owithout decompression l

Fic. 4. Bar graph showing results of the patient self-assessment
question.

infections, 1 due to hematoma formation, 1 due to a broken
screw together with loose screws, 2 due to loosening of a
screw, and 1 due to an osteoporotic fracture cranially to
the instrumentation. In 3 other patients, radiolucent areas
around the threads of the screws were documented; there
were no clinical symptoms and no corrective surgery was
performed. No screw dislocations were found in either of
the 2 groups. No wear debris could be found in the revision
cases. An evaluation of a possible correlation between the
groups with different indications and the loosening or fail-
ure of implants generated no interrelation.

Genuine correlations between patient data and the re-
sults were not found in the group of patients with or with-
out additional decompression. There were statistical trends
between the ages of the patients and a higher rating on the
VAS as well as the length of hospital stay. This applies to
the groups with or without additional decompression.

There has also been a statistical trend between the
length of the hospital stay and a lower ODI score in the
group of patients without additional decompression. In
the group of patients with additional decompression, a
statistical trend between the ages of the patients and a
lower ODI score was found.

Discussion

The surgical treatment of therapy-resistant lumbar
sciatic pain is traditionally performed by spinal fusion
with or without instrumentation. A fusion is still consid-
ered to be the gold standard, and the results of treatments
completed using alternative methods must therefore be
measured against those achieved with fusion.

The aim of the treatment fusing painful spinal mo-
tion segments is to eliminate movements that cause pain
in the segment by stiffening. If in addition sciatic pain
is caused by lateral or central stenosis, sufficient decom-
pression is applied.

The same operational objectives are pursued with the
Cosmic system—elimination of painful movements and
sufficient stabilization, with additional decompression.

Whereas in fusion with instrumentation, implants are
relieved by the spinal fusion that occurs, this protection
does not exist for the Cosmic system. For this reason, the
screw head is not rigidly connected to the threaded part,
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but semirigidly connected via a hinged joint. The thread-
ed part is coated with Bonit to improve the anchoring in
the bone.?*

After 2 years, our results showed an improvement in
the ODI score from 49.3% to 24.5% (group without decom-
pression) or from 48.7% to 20.6% (group with decompres-
sion), and a decrease in pain from 7.4 to 2.4 points (group
without decompression) or from 7.1 to 2.7 points (group
with decompression). Because this was not a randomized
study, we compared the clinical results after a spinal fusion
in the literature with our own, and found that our results lie
within the middle to upper third. Niemeyer et al.?' found
that the ODI score improved from 56.8% to 31.2% and the
pain (based on the VAS) decreased from 8.3 to 4.8 points
in 54 patients 2-5 years after a 360° spinal fusion.

Madan and Boeree! found that the ODI score had
dropped to less than 30% after 2 years in 54 of their 74
patients. Glassman et al.’ found that the ODI score was
22.2% in their 497 patients after 1 or 2 years. With a brief
follow-up in 34 patients 6—12 months later, Deutsch and
Musacchio® found that the ODI score had improved from
57% to 29%, and the pain had decreased from 8.1 to 1.4
points on the pain scale.

After PLF with instrumentation in 132 patients and
a follow-up period lasting between 5.5 and 19.4 years,
Wenger et al.? found that back pain had decreased to 2.13
points and leg pain had dropped to 1.59 points.

When assessing the clinical results from a self-eval-
uation by the patients, the results in our study were found
to be in the middle to upper third—76.8% in the group
without decompression and 81.5% in the group with de-
compression evaluated their results as good, very good,
or excellent; 18.8% and 15.7% as fair; and only 4.3% and
2.1% as poor, respectively.

In a comparison study between patients with PLF and
those with PLIF, Madan and Boeree* found that the clini-
cal results were poor: 14.3% and 34.5%, respectively. Five
years after a 360° fusion, Freeman et al.’ found the results
for 83% of the patients to be very good. After 10 years,
Brantigan et al.? found that the results for 87.8% of their
patients were excellent or good. All together, 93.1% of the
patients were satisfied, although 23 of these had to undergo
a further operation in the area of the lumbar spine.

Kim et al.* similarly found good results in a pro-
spective study of 167 patients in which 3 different fusion
methods (PLF, PLIF, and PLF plus PLIF) were compared,
with 80.7% good and very good results after PLF, 87.8%
after PLIF, and 85.5% after PLF plus PLIF.

In our study, 87% of the patients in the group without
decompression and 89% in the group with decompres-
sion would undergo the operations again 2 years after the
Cosmic operation.

All together, complications were found in 14.5% of
patients in the group without decompression and in 17.1%
of those in the group with decompression after 2 years.
Of these complications, 4.4% of patients had to undergo
repeat surgery in the group without decompression, and
11.4% had to undergo repeat surgery in the group with de-
compression. With both groups together, repeat surgery
was necessary in 5 cases (3.6%) because of infection, in 2
cases (1.4%) due to a loose or broken screw, and in 3 cases
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(2.2%) because of secondary problems (instability in the
adjacent segment, stenosis in the adjacent segment, and
osteoporotic fracture in the adjacent segment).

In total, radiological peculiarities with the implants
were found in 13 patients: broken screws accounted for 2
cases, in 1 of which repeat surgery was needed; radiolu-
cent areas around the screws appeared in 11 cases, 2 of
which led to repeat surgery, and in the detachment of the
rod-screw connection, which also led to repeat surgery in
1 case. In the other case with a screw fracture as well as
in other cases with radiolucent areas around the screws,
there were no complaints of any symptoms and therefore
no repeat surgery was needed. No neurological complica-
tions appeared during the observation period.

Of 105 patients, Jutte and Castelein'® found 54% with
complications of different degrees of severity, of which
4.7% had deep infections and 12.4% involved fractured
SCTEeWS.

In a randomized multicenter study and 2 years’ fol-
low-up during a comparison of 3 different types of fu-
sion (PLF, PLF with instrumentation, and 360° fusion),
Fritzell et al’” found complications in 6% of the cases in
the first group, in 16% in the second group, and in 31% in
the third group. Similar good results were found in all 3
fusion groups.

In another multicenter study involving 211 patients,
Fritzell and colleagues® found a repeat surgery rate of 6%
in the group with PLF, 22% in the group with PLF with
instrumentation, and approximately 17% in the group
with circumferential fusion.

In a large retrospective study involving 1680 patients,
Greiner-Perth et al.!" found a repeat surgery rate of 13.2%.

Of 132 patients with PLF with instrumentation, Wen-
ger et al.?? found infections in 2.3% and pseudarthrosis in
5.3% of cases.

Whether using the Cosmic system produces a smaller
risk of the development of degenerative changes in the
adjacent segment when compared with spinal fusion is
still not known after 2 years of follow-up. Measuring the
height of the intervertebral discs in the cranial adjacent
segment by using an equation that takes into account the
effects of radiological enlargement revealed no recogniz-
able changes after 2 years.

In the literature, the development of adjacent-seg-
ment degeneration is found to be variable after spinal fu-
sion. In addition, Okuda et al.?> found 29% radiologically
confirmed connection degenerations, but only 4% led to
repeat surgery. No risk factors could be found.

After 6 years of follow-up, Lai et al.” found segment
degenerations in 21.7% of cases after fusion. In this study,
a flattened lordosis had no effect on the connection degen-
eration. On the other hand, in 36.1% of the patients with
radiologically confirmed degeneration in the connection
segment, Kumar et al.!® discovered that the type of fu-
sion (PLIF carried a higher risk than PLF) and a flattened
lordosis represented risks for connection degeneration.
In comparison with the fusion group, the same authors'
also discovered that less than half of the patients who had
undergone operations without fusion due to degenerative
discopathy showed radiological changes in the adjacent
segment.
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Helenius et al."? also found degenerative changes in
the nonfused lumbar spine in 22% of cases after a follow-
up of more than 20 years in patients who had undergone
operations for scoliosis rather than painful degenerative
changes. In total, 13% of the patients had lower-back pain.

In a literature review, Park et al.?* discovered that the
rate of symptomatic connection instabilities in patients
who had undergone transpedicular fusion with instru-
mentation was higher than in those without instrumenta-
tion (12.2% compared with 5.6%).

For 250 patients after posterior fusion with an aver-
age follow-up lasting 6.7 years, Ghiselli et al.® found con-
nection degeneration with the need for repeat surgery in
27.4% of cases.

It can be assumed that fused sections of the spinal
column remain stable in their position when pseudarthro-
sis is not present.

When using the Cosmic system there is no fusion,
so the question of stability after 2 years is of particular
importance. When compared with the preoperative val-
ues, both the lumbar lordosis measured from the base
plate L-1 to the cover plate S-1 as well as the alpha angle
measured in the segments with instrumentation remained
stable after 2 years. This also applied to the group of pa-
tients in whom spondylolisthesis was diagnosed (28% of
patients in the study).

These angles were measured on radiographs of the
lumbar spine AP and lateral in the stand. To verify the
stability, we have not used a function radiograph, because
these are obtained in the lateral position and their results
can be greatly influenced by muscle spasms in certain
cases when there are complaints.

All together our data show that nonfusion surgery us-
ing the Cosmic system is a relatively simple and safe proce-
dure; it can be considered as effective as fusion procedure
results (from the literature) in relieving pain in patients af-
fected by lumbar degenerative disease. A longer follow-up
will provide information about its ability to preserve the
lumbar spine at levels adjacent to the operated ones.

Conclusions

The Cosmic system is a pedicle screw-rod system
used for surgical stabilization of therapy-resistant lower-
back pain and lumbar radiculopathies without having to
perform a spinal fusion. After 2 years, the clinical results
were found to be comparable to those achieved with spi-
nal fusions published in the literature. The complication
rate, including complications in relation to the implant, is
equivalent to the lower to middle third of complications
reported after spinal fusion.

When using the Cosmic system, attention to the con-
traindications is essential. No more than 3 segments may
be stabilized, and stabilization must only be performed in
situ, where slight distractions up to 4 mm in the segment
are permissible.

Stabilization with the Cosmic system without spinal
fusion offers the following advantages: a reduction in sur-
gical trauma, avoidance of pain via the bone graft extrac-
tion site, and preservation of the intervertebral cartilage,
retaining this structure’s damping function. Spontaneous
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fusions were not noted during the observation period, but
it is assumed that the stabilization will cause fibrous ri-
gidity over time.

No reduction in height of the intervertebral cartilage
of the adjacent segments was found after 2 years. The
question of whether the risk of connection-segment insta-
bilities can be reduced with Cosmic stabilization in com-
parison with fusions can only be answered after a longer
follow-up.
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