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Abstract

Background: The incidence of spondylodiscitis (SD) of different origin is 
increasing in the last decades and its treatment may be difficult and prolonged.

Methods: All patients presented with SD of different origin and with different 
degrees of pain and/or neurological deficits. All of them underwent standard 
posterior transpedicular fixation with debridement and decompression of neural 
structures in the spinal canal. In some cases with significant segmental instability, 
intervertebral PLIF cages were used in addition to dorsal transpedicular fixation. 
Clinical outcomes were assessed using functional outcome criteria (ASIA and 
VAS scales). The sagittal alignment of the affected segments was evaluated 
preoperatively and postoperatively by measuring the Cobb angle.

Results: 47 patients with SD of different origin underwent posterior 
transpedicular fixation. PLIF cages were used in addition in 12 cases (26%). 31 
(66%) of the patients were males and 16 (34%) females. The average age of the 
male population was 62.3 ± 4.8 years, and of the female population 58.2 ± 5.1 
years. 42 of these patients completed follow-up at 12 months (89.4%).

There was no worsening of clinical symptoms after surgery. Most patients 
with neurological impairment (ASIA grades A-D) showed a marked regression 
of neurological symptoms after surgery. Improvement of at least one ASIA grade 
occurred postoperatively in 25 cases (64.1%). Further improvement by at least 
one ASIA grade at 1 year follow-up occurred in 6 further cases to a total of 
79.5%.

For thoracic, average preoperative Cobb angle was 20.1±9.8˚, improving 
after surgery by a 7.2±5.5˚, for lumbar was 5.7±3.3˚, and was improved to 
1.2±.1.0˚.

Conclusions: Instrumented posterior fixation in patients with SD improves 
neurological outcome, allows early mobilization, and avoids occurrence of 
spinal deformity. This treatment strategy obviates the higher risks of anterior 
approaches and staged surgery.

Keywords: Spinal Fixation; Spondylodiscitis; Transpedicular 
Instrumentation

Introduction
Currently, there is a strong tendency towards increased numbers 

and severity of inflammatory spine disorders. According to the 
literature, the annual incidence of spondylodiscitis (SD) of any origin 
in Europe averages from 0.4 to 5.8/100.000, or 30 per 250.000 persons 
per year [1-3]. SD predominantly occurs in elderly patients aged over 
50 years, with a peak prevalence between 50 and 70 years [4-7].

Treatment of patients with inflammatory thoracic and lumbar 
spine disorders presents a growing problem in spinal surgery. The 
use of implants in the infected area of SD is still under discussion 
[4,6]. In practice, good outcomes mostly follow some sort of surgical 
intervention at the infection site [8-11]. Apparently this is due at least 
in part to the immobilization of the segment, which contributes to the 
speedy repair processes.

The question of the exact method of surgical intervention in 
patients with SD remains debatable. Some authors prefer posterior 
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fixation [6,11,12], others anterior [13,14], and some a combination 
of these approaches [15,16]. Each of the methods has its pros and 
cons. The anterior approach provides excellent access to the site of 
infection in the intervertebral disc, as well as a stable fixation and 
immobilization of the affected segment, since the anterior column 
accounts for most of the supporting function of the spine. However, 
this approach is technically complex and carries a high risk of 
contamination of the abdominal cavitiy and the retroperitoneal 
space after drainage of SD. Dorsal transpedicular spinal fixation 
allows for immobilization of the damaged vertebral segment and at 
the same time for a sufficient decompression of the spinal cord and/
or cauda equina through a posterior approach to the spinal canal 
[17-20]. This surgical approach is less traumatic, which allows for 
earlier mobilization and rehabilitation of patients. Instrumented 
dorsal spinal fixation in patients with SD may also have some 
drawbacks, the main ones being insufficient mechanical stability with 
resulting deformities, but also loosening, displacement or migration 
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of transpedicular screws [21,22]. Using a combined anterior and 
posterior approach significantly increases the mechanical stability 
and creates the maximum possible stabilization in the affected 
segment. However, it increases the surgical trauma and the duration 
of surgery, and very often requires staged surgery with two or more 
sessions, which lengthens the process of recovery and rehabilitation 
of patients. Therefore, the jury is still out on the most appropriate 
choice of surgical approach in patients with SD.

The aim of this retrospective study was to summarize the results 
and to analyze the outcomes of instrumented posterior spinal fixation 
in patients with SD of the thoracic and lumbar spine.

Patients and Methods 
Surgery was carried out by a standard posterior midline approach 

to the thoracic and/or lumbar spine, combined with debridement 
and decompression of the spinal canal and its contents, and 
with hemilaminectomy or laminectomy, foraminotomy and/or 
facetectomy.

The main indications for surgery were decompression of the 
spinal cord or the cauda equina and evacuation of the inflammatory 
focus, which could be an epidural abscess and/or an intervertebral 
focus, as well as mechanical stabilization of the affected segment. In 
some cases with gross instability of the spine, intervertebral PLIF 
cages were placed. A partial or total facettectomy was performed 
bilaterally.

In all cases, the transpedicular screw system PlatinumTM (Irene, 
Tianjin, PR China) with polyaxial screws was used. The screw sizes in 
the lumbar spine were 5.0-6.0 mm x 45-55 mm, and in the thoracic 
spine 4.0-5.0 mm x 35-55 mm.

Treatment outcomes were evaluated by ASIA scale [23]. Visual 
analog scale (VAS) was used in assessing pain levels [24]. Radiological 
follow-up was generally carried out by spinal X-rays in two planes. 
The sagittal alignment of the affected segments was evaluated 
preoperatively and postoperatively by measuring the Cobb angle [25]. 
Final clinical examination was carried 1 year after surgery.

Results 
From December 2015 to January 2018, 47 patients with SD 

underwent surgical treatment at our institution. 31 (66%) of these 
were males and 16 (34%) females. 5 patients aged 18-20 years, 9 
patients aged 21 - 40 years, 22 patients aged 41 - 60 years and 11 
patients older than 60 years. The median age of the patient population 
was 62.3 ± 4.8 years for males, and 58.2 ± 5.1 years for females.

The majority of patients (39 cases, 83%) had neurological deficits 
of varying degrees (ASIA grades A-D).

17 patients presented with thoracic SD (36.2%), 21 with lumbar 
SD (44.7%), and 9 with multiple thoracic and lumbar lesions (19.1%). 
In the thoracic spine, lesions of the Th7/Th8 motion segment 
occurred most frequently, in 7 cases, while in the lumbar spine the 
L4/L5 segment was most frequently affected, with 12 cases.

Secondary SD was diagnosed in 12 (25,5%) patients: 7 cases (14.9%) 
after surgical interventions (in all cases after microdiscectomy); 5 
cases (10.6%) with a primary distant inflammation focus, mostly in 
the paravertebral soft tissues.

Microbiological findings showed the presence of S. aureus in 
25 cases (53.2%), M. tuberculosis in 4 cases (8.5%), E. coli in 3 cases 
(6.4%), Streptococci in 2 cases (4.2%), and no growth of bacteria in 
13 cases (27.7%).

VAS score before posterior instrumentation was 6.1±1.8 and fell 
in the first week after surgery to 3.2±1.5.

According to the ASIA classification, the 47 SD patients were 
distributed as follows: E - 8 (17%), D - 14 (29.8%), C - 15 (31.9%), 
B - 6 (12.8%), and A - 4 (8.5%).

Most patients with motor deficits of the lower extremities (ASIA 
grades A-D) showed a marked regression of neurological symptoms 
1 month after surgery. 11 patients from group D moved to group E, 
9 patients of group C moved to group D, 3 patients from group B 
moved to group C, 1 patient from group A moved to group B and 1 
patient to group C (Figure 1).

No mechanical failures, loosening or migration of the 
transpedicular screw systems occurred in any patients.

Long-term results at 1 year after surgery were obtained in 
42 patients. Five cases were lost to follow-up (10.6%). Six of them 
(14.3%) initially presented with neurological symptoms and impaired 
motor function (grade C in the ASIA classification), 3 cases (7.1%) 
with preserved sensory but not motor function (grade B), 1 case 
(2.4%) presented with motor and sensory paraplegia (group A).

Five patients from group C of the initial grade A-E cases were 
lost to follow-up. Two patients from group D moved to group E, 
1 patients of group C moved to group D, 2 patients from group B 
moved to group C, 1 patient from group A moved to group B (Figure 
1).

For thoracic, average preoperative Cobb angle was 20.1±9.8˚, 
improving after surgery by a 7.2±5.5˚, for lumbar was 5.7±3.3˚, and 
was improved to 1.2±.1.0˚.

Illustrative case examples
Case 1: This male patient aged 42 years was admitted to hospital 

as an emergency with painful SD at Th7/Th8 with spinal epidural 
abscess at this level, and with spinal cord compression, paraplegia, and 
incontinence. Emergency surgery was performed with decompression 

Figure 1: Bar graph of the changes in ASIA grades prior to surgery and 
during follow-up.
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of the spinal cord via a posterior midline approach, drainage of the 
epidural abscess, and transpedicular instrumented fixation Th6/
Th9. The postoperative period was uneventful. The patient received 
a course of intravenous antibiotic therapy. Microbiological findings 
on contents of the abscess showed growth of S. aureus. There 
was a significant regression of neurological symptoms over the 
postoperative course. Follow-up examination showed absence of 
thoracic spinal pain. There was a neurological improvement from 
ASIA group A to group C. Radiological findings at follow-up showed 
a preserved sagittal alignment of the thoracic spine and no loosening 
or breakage of the transpedicular screw system (Figure 2).

Case 2: This male patient aged 51 years was admitted with SD at 
L3/L4 and with severe lumbar and sciatic pain, with a overall VAS 
score of 9. Elective surgery was performed with dorsal transpedicular 
fixation at L3/L4, decompression of the spinal canal, and bilateral 
foraminotomy L3/L4. The postoperative course was uneventful. 
The patient received a course of intravenous antibiotic therapy. 
Microbiological findings showed growth of S. aureus. A possible 
cause of the hematogenous dissemination was the chronic ENT 

infection. Postoperatively, a significant improvement of lumbar and 
sciatic pain occurred, with a VAS score of 2. Follow-up examination 
demonstrated no siginificant lumbar pain. Radiological findings 
showed a preserved sagittal alignment of the lumbar spine and no 
loosening or breakage of the transpedicular screw system (Figure 3).

Case 3: This male patient aged 68 years was admitted with SD 
L4/L5 and with severe lumbar and sciatic pain with a VAS score of 
8. Elective surgery was performed with transpedicular fixation at 
L3-L5, hemilaminectomy of L3, bilateral foraminotomy of L4/L5 
and decompression of the thecal sac. The postoperative course was 
uneventful. The patient received a course of intravenous antibiotic 
therapy. Microbiological tests showed no growth of bacteria. 
Postoperatively, a significant improvement of pain was observed, with 
a VAS score of 1. Follow-up examination demonstrated no lumbar 
pain. Radiological findings showed a preserved sagittal alignment of 
the lumbar spine and no loosening or breakage of the transpedicular 
screw system (Figure 4).

Discussion
Thoracic and lumbar SD has increased in frequency in the last 

decades and has become a clinical issue, with different possible 
treatment pathways used in different institutions [6,9,11,26]. The 
standard treatment is considered to be conservative, with long 
periods of immobilization, and is connected with the late occurrence 
of spinal deformities, which are very difficult to treat.

Many independent studies published in the last decades have 
shown that instrumented spinal fixation is a safe and effective option 
in cases with SD [4,19,20]. The risk of chronic infections in need of 
treatment in patients with instrumented spinal fixation is rather low. 
No such cases were encountered in our patient population.

The majority of our treatment group (83%) represented the 

Figure 2: (a) MRI images of SD at the Th7-8 level with a space-occupying 
epidural abscess. (b - c) Intra-operative images.

Figure 3: (a) MRI images of SD at L3-4 level without compression of cauda 
equina. b) Intraoperative image. (c - d) Antero-posterior and lateral X-ray 
images after surgery.

Figure 4: (a/b) MRI images of SD at L4-5 level with spondylolisthesis and 
compression of cauda equina. (c) Intraoperative image. (d) Intraoperative 
antero-posterior X-ray image of instrumented fixation.
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most complex SD patients with neurological deficits. This is in line 
with published data in the literature. In large samples of SD patients 
(296 and 250 cases, respectively) with surgical and conservative 
treatment, the fractions with neurological deficits were 60% and 48%, 
respectively [4,5]. Such cases usually demand surgery.

In our series, 39 patients presented with neurological deficits 
and thus urgent surgical decompression was indispensable. These 
patients had also instability of the thoracic or lumbar spine, where 
instrumented fixation and stabilization was absolutely indicated. 
After surgery, most patients 25 (64.1%) improved neurologically, and 
no patient developed a worsened condition.

Posterior instrumented fixation was performed in all our cases, 
immediately where indicated, and in an elective manner in less acute 
cases. One of the main reasons for elective posterior fixation was to 
avoid delayed spinal deformities and to achieve stability for immediate 
postoperative mobilization. Intervertebral cages were used in 12 cases 
(26%) with an inflammatory focus located in the intervertebral disc, 
which was removed, and/or with signs of instability on preoperative 
dynamic X-ray in the segment, or with present spondylolisthesis. In 
our hands, posterior instrumented fixation in the majority of cases 
was sufficient to achieve and to preserve spinal stability and to avoid 
late deformity. No failures of the instrumented dorsal fixation used 
alone or in combination with intervertebral cages were seen in our 
series.

As it is already well known, infection facilitates arthrodesis even 
in the absence of ventral intercorporal implants or bone grafts. Some 
studies suggest that patients with titanium intervertebral cages have 
greater improvement in sagittal alignment than those without [27], 
but this could not be confirmed in our study The clinical outcome 
and the improving Cobb angle of the affected segments at final follow 
up were the most relevant measures for the success of our approach.

While performing surgery, it was very important to debride 
inflammatory and necrotic tissue, drain any epidural abscesses, 
correct or prevent deformity by fixation, and decompress neural 
structures in the spinal canal.

S. aureus was the most common pathogen with 25 cases (53.2%), 
which is agreeable with published epidemiological data, followed by 
M. tuberculosis in 4 cases (8.5%). In 13 patients (27.7%) the pathogen 
could not be identified. This is also reported in up to one-third of the 
cases in the published literature [3,28].

No patient had a clinically significant infection of the implanted 
transpedicular system after surgery.

Our study has some limitations due to its retrospective character 
and to the limited number of patients. Nevertheless, we concluded 
that the presence of a dorsal transpedicular implant system does 
not seem to impair the healing of the infection and the efficacy of 
intravenous antibiotics therapy. The use of an instrumented dorsal 
transpedicular fixation system allows for an early mobilization of 
the patients and avoids complications due to prolonged bed rest. 
Also, this approach effectively prevents clinically significant spinal 
deformities, as demonstrated in our patient population.

Conclusions
47 patients with thoracic and lumbar spondylodiscitis underwent 

dorsal transpedicular instrumented fusion combined with 
debridement and decompression of neural structures. Long-term 
results of the treatment were evaluated in 42 patients at 1 year after 
surgery. Most patients improved neurologically after surgery, and no 
patient was worsened. 

No mechanical failures of the transpedicular screw fixation 
system occurred. The Cobb angle of the affected spinal segments 
did not change significantly at follow-up, compared with the value 
immediately after surgery.

The use of instrumented dorsal transpedicular fusion for the 
treatment of patients with thoracic and lumbar spondylodiscitis 
was safe and effective in our hands. It allowed for neurological 
improvement of the majority of cases and prevented late spinal 
deformities.
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