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ABSTRACT
AIM: To show the preliminary clinical results of the Orthrus modular dynamic stabilization system that is a new instrumentation
system intended for degenerative diseases of the lumbar spine.
MATERIAL and METHODS: The system utilizes two different types of screws that can be used in conjunction with different types
of rods such as titanium, carbon fiber or PEEK. The first type of screw is a double headed screw to interconnect to the upper and
lower level with independent rods. The second type of screw is a sliding screw to be used on a immovable vertebrae that allows
movement in two planes on the tip.
RESULTS: The system has been used on 36 patients with pathology varying from degenerative disc disease to degenerative lumbar
scoliosis. Satisfactory results have been obtained in a all 36 patients in the 12-month follow-up period.
CONCLUSION: The Orthrus dynamic system shows better clinical results than the available dynamic systems on the market. It
also proves to provide similar fusion with considerably less postoperative morbidity which makes it a better method to treat adult
degenerative spine diseases for carefully chosen patients.
KEYWORDS: Adult lumbar deformity, Degenerative disc disease, Lumbar degenerative stenosis, Lumbar degenerative
spondylolisthesis
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INTRODUCTION

P

osterior transpedicular dynamic systems (PTDS), are
being used more often each year despite the high
amount of fusion assertors (2,5,8,15,22,23). Our long
experience with the dynamics systems have shown us that
the complication rate is near to none regardless of the type of
system used especially in the young adult patients under 40
years of age who undergo a single segment instrumentation
(10,11,27). However, like fusion, the rate of complication
increases as the number of levels involved increase (3,29).
In this study, we present the outcomes of our own designed
screw and rod system (Orthrus) used in patients with multilevel
instabilities with a one-year follow up.

█

MATERIAL and METHODS

The Orthrus system aims to stabilize every segment in the
system as a single separate segment. The system utilizes two
types of screws. The first type of screw has two screw tips to
connect to two rods, one going to the upper and one to the
lower segment. The other type of screw is designed to prevent
load on the screw body on an unmoving fused vertebra and
has two types of movement on the tip (Figure 1A-C). The
screws can be interconnected with titanium, carbon fiber,
peek or any other rod system (Figures 2, 3).
The main method used to apply the screws is the Wiltse
technique (25), with many studies conducted on it.
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Patients with multilevel chronic instability are included in
the study whereas sagittal imbalance, obesity, and deep
osteoporosis were used as exclusion factors.

with a neurological deficit was 2. Out of all these patients, 1
patient had isolated nerve root symptoms and 6 patients had
neurogenic claudication due to narrowing of the canal.

A total of 18 male and 18 female patients operated between
the years 2016 and 2017 were included in the study. The age
range was between 24 and 78 while the average age was
57.9. The primary symptom of the patients requiring medical
aid was pain whereas the number of patients that presented

Two-way spinal x-rays, MR and CT studies were obtained in
all patients and surgery was planned based on the clinic of
each patient. Radiological studies were repeated on the fourth
and twelfth month and the patients were advised annual
follow-ups.

A

B

C

Figure 1: A, Slipping screw: Designed for sacrum or stable vertebra; B, Double-headed screw: designed for use on the mobile
vertebra; C) notice the sliding action on the top and bending action on the lower part of the tip.

Figure 2: The Orthrus
system applied to a lumbar
model with 6 double headed
screws on the L3, L4 and L5
vertebrae, 2 sliding screws
on the S1 vertebra and 6
interconnecting PEEK rods.
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The clinical picture of the patients was quantized and assessed
using the VAS and ODI.
The operations were started by decompression of the needed
segments. Single level decompression was performed in
10 patients, two level decompression in 8 and three or
more level decompression was performed in 8 patients.
No decompression was performed in 10 patients, whereas
additional microdiscectomy was performed in 6 patients.
Then the midline fascia incision was closed and the Orthrus
system was implemented using the Wiltse technique roughly
two finger widths laterally and through the dorsal fascia and
muscle group (Figure 4). Single level instrumentation with
4 screws was applied in 2 patients, two levels in 17, three
levels in 8, four or more levels in 6 and hybrid systems used in
conjunction with fusion was implemented in 3 patients.
█

RESULTS

Satisfactory results were obtained postoperatively, and
outcomes were evaluated at the sixth and twelfth months
(Table I).
Figure 3: Various
rods can be used
with the Orthrus
screws.

Radiological evaluation was done with calculation of the
preoperative, fourth month and first year Cobb angle, SVA,
LL-PT and PI on the whole spine x-ray. Annual follow-up was
advised to the patient.

Figure 4: Postoperative X-ray (left), T2 sagittal MRI (middle) and peroperative photography (right) of the Orthrus system. Ten double
headed screws were used on the L1, L2, L3, L4 and L5 vertebrae and 2 sliding screws were used on the S1 vertebra. 10 titanium rods
were used to connect the screws.
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DISCUSSION

According to our clinical experience, we believe that the main
reason that brings the patient to the surgeon is the back
pain caused by the limited instabilities such as the glacial
instability or dysfunctional segmental movements (1). Since
the symptoms aggravate with movement, these patients are
unable to go through the first line of conservative treatment
which is back exercises. Minimally invasive procedures such
as epidural steroid injections and nerve root block are used on
such patients (14,19). The validity of these treatments are still
under investigation (20).
Another treatment modality for such patients is the minimalist
approach. This modality uses mostly microsurgery but has
recently moved on to endoscopic approaches (21). Although
satisfactory results may be obtained postoperatively, we
believe that further damaging the degenerating disc tissue
or resection of the bone which is inadequately supporting
stabilization in the spine will further speed up the instability,
which can render the patient in a clinical condition which is
worse than the preoperative state. Some complications of this
approach can be named as recurrent disc herniations, post
surgical spondylolistesis, recurrent lumbar canal narrowing,
postoperative deformity formation in the surgical region, and
progression of the degenerative deformity (9,18).
Especially in the United States, the common approach is to
use either fusion or minimalist methods. However, we should
not forget that these patients present to the hospital with back
pain as the sole symptom and maintain an uncomfortable
daily life. Keeping the fusion complications in mind, which is
as low as 3-4% for a single segment, more serious surgery
may be needed to get the patients back up to their feet. It
should not be forgotten that complication rates are much
higher in multilevel instabilities.

Dynamic systems are developed especially for these patients
in the grey zone, and fulfill a need using the technological
advancements of the current day, and will most likely continue
to thrive.
In the light of our experience, the dynamic screw and rod
systems stabilize a single functional segment very near to
normal as shown with both finite element methods and in
laboratory studies (6,16). In single segment limited instabilities,
with correct indications, dynamic rod with rigid screws or vice
versa or both dynamic which is our recommended system,
there are no serious complications (17). We have observed
an increase in complication rates as the number of segments
involved increases (4,10,28). The screw loosening posed a
serious problem as the need for stabilization on the spine
continues as opposed to the fusion systems where the
instruments effect is redundant after fusion is completed (7,8,
13,26).
As the number segments increase, the dynamic rod introduces
many variables in the system. The flexibility, load sharing and
physical properties of the rods change as the length increases.
This is why we tried to minimize the number of variables
introduced to the system by the lengthening rod by trying to
use similar lengths of the rod for a proposed system. It was
then proposed that every segment should be dynamically
stabilized on its own with an interconnected system.
After we came to the conclusion that a single level dynamic
stabilization renders satisfactory results (12), we have queried
if each level of the multisegment instability could be stabilized
separately, where the system could apply similar biodynamical
support to the spine when compared to a single segment
of the same system. Therefore we designed this system to
enable us to stabilize each segment dynamically on its own.
After conducting the biomechanics studies which gave
satisfactory results, we have started using the system in the

Table I: “Orthrus” Patient Compilation

Age

Female Average

62.2

Patient
Quantity

18

VAS
Preop

Postop
6 Month

Postop
12 Month

Preop

Postop
6 Month

Postop
12 Month

7.0

2.1

1.2

65.0

12.8

6.9

4.9

5.8

52.2

58.1

70%

83%

80%

89%

2.3

1.4

13.7

8.8

4.8

5.7

51.2

56.1

68%

80%

79%

86%

2.2

1.3

13.2

7.8

4.8

5.7

51.7

57.1

69%

81%

80%

88%

Female Average ∆
Female Average Improvement
Male Average

53.5

18

7.1

Male Average ∆
Male Average Improvement
Combined Average

57.9

Average ∆
Average Improvement

36

ODI

7.0

64.9

64.9

ODI: Oswestry Disability Index, Postop: Postoperative, Preop: Preoperative, VAS: Visual analogue scale, Δ: Delta.
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clinic. Although our one-year results showed good outcome,
we believe a three-year follow-up is necessary.
Furthermore, the system including the screws is open to
further modification. In immobile segments, the main problem
is the accumulation of stress on the screws and subsequent
screw loosening. We therefore recommend using S2 or iliac
screws in systems that extend three segments superior to
split the load as the S1 screws alone will be inadequate (24).
The main complication of the dynamic systems is screw
loosening. We have observed screw loosening in 2 cases out of
the 36 patients operated. The patients have undergone revision
surgeries with no further complications. When compared to
the readily available systems, the screw loosening rates are
lower (5.5% as opposed to 19.7%) (13). It should be noted
here that since the Orthrus is a modular system which has
independent rods at each level, screw revision operations are
easier to perform. Therefore, the duration of the operation and
the surgery related morbidity and complications are reduced
compared to revision surgeries of other systems.
Additionally, it should not be forgotten that this system can
be used in junction with the rigid systems that are used in
cases that are corrected with osteotomies. The advantage
of this system is that rather than rendering the whole system
motionless, the system could be extended to the needed
segments and minimize the fused levels.
█
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