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Abstract

To improve the treatment results of patients with degenerative segmental instability of the lumbar spine, 
a new facet fixation technology is introduced in combination with the lateral interbody fusion. This method 
is carried out by implanting the interbody cage through a lateral retroperitoneal approach followed by 
bilateral implantation of titanium cages into facet joint spaces, which are fixed by additional fixing screws.

The purpose of present study was to perform the analysis of the clinical efficacy of minimally invasive 
technology – facet fixation in combination with lateral interbody fusion in patients with degenerative seg-
mental instability of the lumbar spine.

The study included 18 patients with clinical and radiological manifestations of abnormal segmental 
mobility, who had indications for decompressive-stabilizing intervention. In all patients the level of pain 
by visual analogue scale, life quality by Oswestry disability index, duration of surgery, patients’ satisfac-
tion with treatment outcomes by Macnab scale, as well as the occurrence of complications were assessed. 
Dynamic observation and comprehensive evaluation of the treatment results were conducted at an average 
in 6 months after surgery.

Thus, facet fixation method with “facet Wedge” implant in combination with lateral retroperitoneal 
interbody fusion can be successfully used in the treatment of patients with degenerative segmental instabil-
ity of the lumbar spine. Application of the new method allows to achieve positive clinical outcomes in the 
postoperative period, to provide efficient stabilization of the operated segment, which in all cases was 
confirmed by radiographic data. The technology of facet fixation is quite simple and can significantly re-
duce pain and improve the life quality of patients in the immediate and late post-operative periods. Further 
researches on the efficacy of abovementioned less traumatic posterior fixation, as well as comparative 
analysis with the known analogues are needed.
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low back pain [Minaeva N, 2001]. While studying 
vertebrogenic syndrome causes, it was revealed, that 
the major part of vertebral-spinal pathology is associ-
ated with degenerative intervertebral disc lesions 
[Wilmink J, 1999; Byvaltsev V et al., 2011b], thereby, 
in more than 50% of cases, diagnosed patients have 
radiological signs of segmental instability [Resnick D 
et al., 2008; Konovalov H et al., 2009].

Introduction

The dominant cause of temporary disability and 
primary disability in middle age group individuals is 
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Currently, the main method for surgical cor-
rection of clinically significant abnormal seg-
mental mobility of the lumbar spine is transpe-
dicular fixation with the installation of interbody 
cages from posterior approach [Pellise F et al., 
2007; Van den Hauwe L, 2009].

Many authors show the significant damage of 
muscular-ligamentous apparatus around the oper-
ated area, contributing to the formation of rough 
scar-adhesion changes and expressed postopera-
tive pain in classical open transpedicular fixation 
[Blumenthal S, Gill K, 1993; Marchi L et al., 2012; 
Son S et al., 2012; Byvaltsev V et al., 2015]. Striv-
ing for better results of decompressive-stabilizing 
interventions in patients with degenerative seg-
mental instability of the lumbar spine has led to the 
development of an optimal method for decompres-
sion of neural structures and effective stabilization 
of the operated segment with minimal trauma to 
surrounding tissues.

Since 2015, the Neurosurgery Center of Road 
Clinical Hospital at Irkutsk-Passenger station JSC 
“Russian Railways” applies a new method of fu-
sion, which consists in fixing of facet joints with 
“facet Wedge” implant (Synthes, Switzerland) and 
installing interbody cage “Oracle” (Synthes, Swit-
zerland) from lateral access.

Lack of information about the clinical efficacy 
of facet fixation with “facet Wedge” implant com-
bined with lateral retroperitoneal interbody fusion 
was a motivating point for this research project.

The purpose of present study was to perform the 
analysis of the clinical efficacy of minimally inva-
sive facet fixation technology in combination with 
lateral interbody fusion in patients with degenera-
tive segmental instability of the lumbar spine.

Material and methods

Retrospective analysis of the prospectively col-
lected data of 18 patients with symptomatic degen-
erative segmental instability of the lumbar spine 
(vertebrae linear broadcast more than 4 mm, verte-
bral sagittal angulation of more than 10°) treated at 
the Neurosurgery Center of Road Clinical Hospital 
JSC “Russian Railways”, over the period from 
January to August 2015.

The evaluation of clinical efficacy was performed 
on the basis of the most important parameters for this 
category of patients: severity of pain, life quality as-

sociated with the problem of back pain, satisfaction 
with treatment and presence of complications. Also 
the technical features of the surgery were investi-
gated – surgery duration, blood loss, hospitalization 
length and activation time. Values of parameters be-
fore the surgery, at discharge and follow-up examina-
tion were also studied in 4-7 months after the inter-
vention. The pain intensity was assessed by visual 
analogue scale, the level of life quality for patients 
with problems in the back – by the special question-
naire Oswestry (Oswestry disability index) [Byvalt-
sev V et al., 2011a], subjective satisfaction with the 
results of surgical treatment by Macnab scale 
[Macnab D et al., 1987]. In order to assess the viabil-
ity of forming bone block (direct and lateral spon-
dylography), the dynamics of radiographic parame-
ters and neuroimaging data of magnetic resonance 
imaging were also studied with the use of Siemens 
Magnetom Essenza 1.5 T scanner (Siemens, Ger-
many) and multi-slice (4 spirals) computed tomogra-
phy Bright Speed Edge (General Electric, USA).

Surgical interventions were performed under 
intravenous anesthesia with artificial lung ventila-
tion. Procedural steps were performed under fluo-
roscopic control of the C-arm (Philips, Nether-
lands). Patients were activated in the first days 
after the procedure. All patients were operated 
with original instruments and by one surgical team 
without social and economic interest as a result of 
the surgical interventions.

Statistical analysis of the study results was per-
formed by using Microsoft Excel and Statistica 8.0 
software packages. To assess the significance of 
differences of the sampled population, the criteria 
for nonparametric statistics were used. The level 
of p<0.05 was considered as the lower confidence 
level. The data are presented in median and inter-
quartile range as Me (25%; 75%).

Results

The ratio of males and females among operated 
patients was 2:1, with median age of 34 (27; 46) 
years. Localization of the affected segment in 
study groups was as follows: in 6 patients the de-
struction was detected in LII-LIII segment, in 8 pa-
tients – in LIII-LIV, in 3 – in LIV-LV and in 1 patient 
– in LV-LVI segment.

Intra- and postoperative technical characteris-
tics of interventions are shown in table.
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Table
Characteristics of patients by operational 

criteria

Parameters

Study group of 
patients
(n=18)

(Me 25%-75%)
Surgery duration (min) 135 (95; 140)

Extent of blood loss (ml) 80 (70; 140)
Activation time (days) 2 (1; 2)
Hospitalization terms 

(days) 10 (9; 11)

Assessment of pain according to visual analogue 
scale showed a significant decrease in its intensity 
after surgery (pW<0.001) both in the early postopera-
tive period (at discharge) and in the long-term period 
(at the average in 6 months after surgery) (Fig. 1).

While analyzing Oswestry index values a sig-
nificant positive dynamics of functional state has 
been established after surgery in comparison with 
preoperative values (pW<0.001) during the whole 
observation period (Fig. 2).

The analysis of treatment results at the average 
in 6 months after surgery showed mostly excellent 
and good postoperative outcomes by Macnab 
scale. Poor outcomes were not observed (Fig. 3).

According to the results of all performed inter-
ventions, 1 (5%) complication as a sign of intermus-
cular hematoma infection was recorded. Extending 
the local and systemic antibiotic therapy contrib-
uted to a favorable healing of surgical wounds with-
out increasing the length of hospitalization.

During the catamnesis observations (at the av-
erage during 6 months) on the control spondylo-
grams of patients, no dislocation and migration of 
the implants, as well as signs of segmental insta-
bility have been identified. Clinical example of bi-
lateral facet fixation in combination with lateral 
retroperitoneal interbody fusion is shown in figure 4. 

Discussion

In modern operational vertebrology for the 
treatment of patients with degenerative spinal seg-
mental instability of the lumbar spine, it is urgent 
to improve the results of surgical interventions 
aimed at decreasing the adverse effects by reduc-
ing traumas and effective elimination of pathologi-

Figure 1. Dynamics of the level of pain according to vi-
sual analogue scale in the study group of patients be-
fore (a) and after (b) surgery within 4-7 months (c).

Figure 2. Dynamics of the functional state of study group 
patients according to Oswestry Disability Index before 
(a) and after (b) surgery within 4-7 months (c). 

Figure 3. Subjective satisfaction with the operation ac-
cording to Macnab scale in the study group [Macnab D 
et al., 1987]
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cal vertebral mobility [Fritsch E et al., 1996; By-
valtsev V et al., 2015].

Thus, the method of percutaneous transpedicu-
lar fixation was developed for the replacement of 
traditional open method of transpedicular fixation, 
which has been considered as “a gold standard” of 
segmental instability treatment for a long time and 
has been characterized by significant intraopera-
tive trauma of muscular-ligamentous apparatus 
[Son S et al., 2012]. The abovementioned method 
helped to improve the results of surgical interven-
tions due to less damage of paravertebral muscles. 
Meanwhile, carrying out percutaneous vertebral 
screws through the leg of vertebra creates high 
risks of intracanal injuries at its malposition, and 
prolongs the compression of the surrounding soft 

tissue and contributes to the development of mus-
cle atrophy and wound infection [Masferrer R et 
al., 1998; Moore K et al., 2002].

Trying to reduce the risks of complications and 
minimize surgical traumas served as a stimulus to 
the emergence of facet fixation method and its 
modifications [Magerl F, 1984]. Researchers con-
firmed the relative simplicity of application, low 
traumatic method and considerably low risks of 
damage of the spinal canal contents compared to 
transpedicular fixation [Abumi K et al., 1990; 
Haher T et al., 1994]. The method of lateral inter-
body fusion being a modification of the ventral ret-
roperitoneal approach [Ozgur B et al., 2006], re-
duces the risk of intracanal scar-adhesion changes 
and has destabilizing effect of the operation com-

Figure 4. Patient Z., 56 years old. Right-sided paraforaminal disc herniation LIII-LIV with degenerative segmental 
instability: Lumbar spondylography before surgery (A,B) – antespondilolistez LIII vertebra of I stage, flattening 
the lumbar lordosis (28°); MRI of the lumbar spine (C,D) prior to surgery (intervertebral disc disease is shown 
by arrow). Lumbar spondylography in 6 months after surgery (E,F) – segments are stable, lumbar lordosis re-
stored (42°), signs of the migration of construction elements have not been identified; MRI of the lumbar spine 
(G,H) in 6 months after surgery – the position of the right construction elements, data for compression of neural 
structures are not obtained
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pared to the posterior approach [Moore K et 
al.,2002; Parker S et al., 2011].

The analysis of specialized literature revealed 
insufficient information about both lateral inter-
body fusion and facet fixation for the treatment of 
patients with segmental instability of the lumbosa-
cral spine [Voyadzis J, Anaizi A, 2013; Rhee J et 
al., 2015]. In the Pubmed database and the Russian 
literature, the authors have not found any clinical 
studies revealing the clinical efficacy of facet fixa-
tion with “facet Wedge” cage.

According to F. Magerl (1984), clinical efficacy 
of lateral interbody fusion and facet fixation in the 
treatment of patients with degenerative diseases of 
the lumbar spine was measured by the dynamics of 
pain. Thus, J. Rhee and co-authors showed a re-
duction of pain according to visual analogue scale 
after the operation in back (from 74±30 to 19±24) 
and foot (from 70±29 to 20±30) (p<0.0001). One 
postoperative complication of pulmonary artery 
embolism was revealedin the postoperative period, 
unrelated to the surgical interventions [Rhee J et 
al., 2015]. In the study conducted in 2013 the au-
thors indicate the reduction of pain in back from an 
average of 89 mm to 9 mm and in foot from 80 mm 
to 9 mm, without adverse postoperative outcomes 
[Voyadzis J, Anaizi A, 2013].

In present study no fundamental differences 
were established in the clinical results with the 

data presented in the literature. After surgery pa-
tients had statistically significant improvement in 
functional state in the long-term period, which is 
stated by the minimum number of points by Os-
westry disability index and low level of pain by 
visual analogue scale.

Facet fixation method with “facet Wedge” im-
plant in combination with lateral retroperitoneal 
interbody fusion in patients with degenerative seg-
mental instability of the lumbar spine allows 
achieving favorable clinical results and efficient 
stabilization of the operated segment at low intra-
operative injury. All of the abovementioned state-
ments contribute to the safe and early activation of 
patients, reducing the risk of intra- and post-oper-
ative complications, rapid and complete social and 
labor rehabilitation of patients.

The work presents the experience of facet fixa-
tion in combination with lateral retroperitoneal in-
tervertebral fusion for the treatment of patients 
with degenerative segmental instability of the lum-
bar spine. The technology of facet fixation is quite 
simple and can significantly reduce pain and im-
prove the life quality of patients in the immediate 
and late post-operative periods. Further researches 
on the efficacy of abovementioned less traumatic 
posterior fixation, as well as comparative analysis 
with the known analogues are needed.
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