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ABSTRACT
Spondylodiscitis, though rare, is a serious condition that can lead to disability or death. It may be caused by pyogenic, 
granulomatous (e.g., tuberculosis, brucellosis, fungal), or rarely, parasitic infections. Pain and neurological deficits 
typically result from bone destruction, deformity, and mass effect. Various microbiological agents have been identified 
in the literature, with more frequent spinal infections caused by pyogenic bacteria, such as Staphylococcus aureus, as well 
as by less common agents, including Mycobacterium tuberculosis and fungi, such as Candida albicans. Between February 
2013 and May 2020, patients underwent posterior decompression surgery with specimen collection for microbio-
logical analysis, transpedicular instrumental fixation, and deformity correction. Inclusion criteria were spinal pain, 
neurological deficit, spondylodiscitis with radiological or MRI confirmation, and positive microbiological results. Pa-
tients under 18, those requiring multiple surgeries, or those with degenerative or conservatively managed cases were 
excluded. Post-surgical treatment included 6 weeks of  dual-antibiotic therapy for pyogenic infections, 1 year of  anti-
tuberculous therapy with four drugs for the first 3 months, and 6 months of  antifungal therapy, consisting of  4 weeks 
of  intravenous treatment followed by oral therapy. Descriptive statistical methods were used in this study. Of  the 67 
patients, 73.13% had lumbar involvement. Thirty underwent single-level fixation; 37 had multi-level fixation. Pain 
scores (VAS) improved consistently at 6 weeks and 3 months post-op. All patients initially had neurological deficits, 
with functional improvement shown by better Oswestry Disability Index scores and Frankel grades after surgery. Sur-
gical intervention was effective in relieving pain, correcting deformities, and improving function in spondylodiscitis. 
Obtaining a microbiological diagnosis during decompression is crucial for guiding targeted therapy and minimizing 
antibiotic resistance.
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INTRODUCTION

Spondylodiscitis, while relatively uncommon, represents a 
clinically significant condition associated with substantial 
morbidity and potential mortality [1]. Spinal infections may be 
classified etiologically into pyogenic and granulomatous forms, 
the latter encompassing tuberculous, brucellar, and fungal causes; 
parasitic causes are exceedingly rare [2]. More aggressive pyogenic 
spinal infections include several related entities. Spondylodiscitis 
represents a spectrum of  disease involving varying degrees 
of  vertebral osteomyelitis, spondylitis, and discitis, which are 
regarded as different manifestations of  the same pathological 
process. An epidural abscess may occur either as a primary 
condition or as a complication of  spondylodiscitis. In rare cases, 

facet joint involvement (arthropathy) may also be observed. Bone 
stock destruction with subsequent deformity and mass effect from 
the infectious process are the main factors involved in pain and 
neurological deficit progression. Various microbiological agents 
have been identified in the literature, with more frequent spinal 
infections arising from pyogenic bacteria such as Staphylococcus 
aureus, to the less common Mycobacterium tuberculosis, and even fungi 
such as Candida albicans [1-4]. Infection pathways are divided into 
hematogenous (most common), iatrogenic, or via continuity from 
other infectious processes (such as pyelonephritis or pulmonary 
empyema). Regardless of  the microbiological agent involved 
in the infectious process, the functional disability secondary to 
disease progression bears a heavy burden for the patient and also 
the healthcare system, which is deemed to carry out treatment. 



JOURNAL of MEDICINE and LIFE

296 JOURNAL of  MEDICINE and LIFE. VOL: 19 ISSUE: 4 APRIL 2026

© 2026 by the authors. This article is an open access article distributed under the terms and conditions of  the Creative Commons Attribution (CC BY 4.0) license.

In this paper, the clinical and functional outcomes were assessed 
before and after spinal surgical debridement and posterior fusion 
with transpedicular instrumentation (Visual Analog Scale for pain, 
Frankel Paraplegia Scale, and Oswestry Disability Index) [5].

This study aimed to evaluate the clinical and functional 
outcomes following posterior decompression and transpedicular 
instrumentation in patients with spondylodiscitis.

MATERIAL AND METHODS

This was a retrospective single-center cohort study conducted at 
the Foisor Clinical Hospital for Orthopedics, Traumatology, and 
Osteoarticular Tuberculosis in Bucharest, Romania. We studied 
67 patients with spondylodiscitis. All patients underwent open 
posterior access to the medullary elements for decompression, with 
specimen collection for microbiological analysis, transpedicular 
fixation, correction of  secondary deformity when necessary, and 
fusion between February 2013 and May 2020. The inclusion 
criteria were as follows: all patients presented with neurological 
deficit, spinal pain, and evidence of  vertebral involvement on 
imaging, either radiography or magnetic resonance imaging 
(MRI). All cases required microbiological confirmation, via 
positive cultures or equivalent tests, to establish spondylodiscitis 
as the cause of  spinal neurological symptomatology. Laboratory 
findings were also recorded, although a small percentage of  
patients presented with normal inflammatory markers. Some 
patients had received prior empirical antibiotic treatment, which 
increased the difficulty of  microbiological identification.

Values for the Visual Analogue Scale (VAS) for pain, ranging 
from 0, indicating no pain, to 10, indicating the worst pain ever 
encountered; Frankel paraplegia grade, ranging from grade E, 
indicating no neurological symptoms, to grade A, indicating 
complete motor and sensory loss; and the Oswestry Disability 
Index, ranging from 0, indicating no disability, to 50, indicating 
complete disability, were recorded before surgery and at subsequent 
6-week intervals up to 3 months after surgical intervention.

Exclusion criteria comprised the need for multiple spinal surgical 
interventions; age under 18 years, as pediatric patients in Romania 
are managed in separate pediatric orthopedic departments; 
confirmed degenerative spinal pathology without microbiological 
confirmation; and favorable clinical outcomes with conservative 
management, with or without antibiotic therapy.

All patients underwent posterior surgical decompression with 
transpedicular instrumentation and microbiological identification, 
either by staining or culture. Appropriate antimicrobial therapy 

was implemented according to the identified pathogen: 6 weeks 
of  dual-antibiotic therapy for pyogenic bacterial infections; 1 year 
of  antituberculous therapy for tuberculous infections, with four 
antituberculous agents administered during the first 3 months; 
and, for fungal infection, an initial 4 weeks of  intravenous therapy 
followed by continued antifungal treatment for up to 6 months.

For patients with low tolerance to pain during orthostatic 
activities, rigid orthoses were formally recommended upon 
discharge.

RESULTS

Regarding the Visual Analog Scale (VAS) values recorded 
before surgery and at the 6-week and 3-month postoperative 
intervals, there was a consistent decrease in reported pain 
scores, as evidenced by the minimum, maximum, and median 
values for the group. However, the decrease was less evident 
between the postoperative follow-up intervals, suggesting that 
maximal pain reduction occurred by 6 weeks (Figure 1).

Out of  the 67 patients, 49 (73.13%) had lumbar spine 
involvement. Thoracic spine involvement was identified in 43 
patients (64.17%) (Table 1). Thirty patients (44.77%) presented 
with single-segment infection, 36 patients (53.73%) had 
infection involving two spinal segments, and one patient had 
infection spanning three spinal segments. Regarding fixation 
criteria, 30 patients (44.77%) underwent single-segment 
spinal fixation, including 18 patients (26.86%) in the thoracic 
segment and 12 patients (17.91%) in the lumbar segment. The 
remaining 37 patients (55.22%) required multi-segment spinal 
fixation (Table 2).

Regarding Frankel paraplegia grading (Figure 2), all patients 
presented with neurological impairment before surgery. The 

Table 1. Spinal segment involvement in the population

Spinal segment 
involvement

No. of patients Percentage of 
total

Thoracic 43 64.17%

Lumbar 49 73.13%

Sacral 13 19.40%

1 segment 30 44.77%

2 segments 36 53.73%

3 segments 1 1.49%

Table 2. Spinal segment fixation in the population

Spinal segment fixation No. of patients

Lumbar 12

Lombo-sacral 12

Thoracic 18

Thoraco-lombo-sacral 1

Thoraco-lumbar 24
Figure 1. Visual Analog Scale for Pain: preoperative and at 6 
weeks and 3 months post-surgery
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Regarding the Oswestry Disability Index values recorded 
during the study, all patients showed decreased scores, reflecting 
functional improvement (Figure 3). The maximum preoperative 
score of  40 points decreased to 32 points postoperatively and to 
10 points at follow-up. The minimum preoperative score of  15 
points decreased to 5 points postoperatively and remained stable 
thereafter. The median score also decreased after surgery, from 
30 points preoperatively to 20 points at initial follow-up and then 
to 7.5 points at later follow-up.

The microbiological agents responsible for spondylodiscitis were 

impairment ranged from grade D (indicating incomplete motor 
loss) in 10 patients to grade A (indicating complete motor and 
sensory loss) in three patients. After surgery, overall neurological 
improvement was observed in all patients at both the 6-week 
and 3-month intervals, with further improvement noted 
between postoperative assessments. By the 3-month follow-
up, most patients (58 in total) were classified as grade D, six 
as grade E (indicating no neurological deficit), and only three 
remained in grade C (indicating nonfunctional motor strength 
with preserved sensitivity).

Figure 2. Frankel paraplegia grading records: preoperative, 6-week, and 3-month follow-up

Figure 3. Microbiological agents isolated in patients with spondylodiscitis

Figure 4. Oswestry Disability Index values recorded before and after surgery (possible score between 0 and 50)
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extrapulmonary forms, may contribute to the observed frequency 
of  mycobacterial spinal infections in the studied cohort. The single 
case of  fungal infection warrants consideration of  routine fungal 
screening in patients with spondylodiscitis. Although rare, fungal 
infection should still be considered. Radiological imaging from 
one case, before and after posterior decompression and pedicle 
fixation, is shown in Figure 5A-D.

also quantified (Figure 4). The relatively high proportion of  patients 
with mycobacterial infection, observed in 18 cases (26.86%), is 
consistent with the known epidemiological context, as Romania 
has historically reported one of  the highest tuberculosis incidences 
in the European Union, with recent estimates of  approximately 
50–60 cases per 100,000 population, substantially above the EU 
average [6]. This sustained burden of  tuberculosis, including 

Figure 5. Preoperative and postoperative radiographs of a patient with L3–L4 spondylodiscitis treated by posterior decompression and 
L2–S1 fusion with pedicle screw instrumentation. A, Preoperative sagital view; B, Preoperative anteroposterior view; C, Postoperative sagital 
view; D, Postoperative anteroposterior view.
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patients had paraplegia, and 27 patients had chronic residual pain 
of  varying degrees [9].

Although systemic inflammatory markers are routinely used to 
identify patients at greater risk of  treatment failure, their levels may 
paradoxically increase during the first few weeks after diagnosis 
and treatment, despite clinical improvement [10].

Patients with persistent or progressive pain, systemic symptoms 
of  infection, undrained or partially drained large epidural abscess, 
or persistently elevated systemic inflammatory markers may be at 
highest risk for treatment failure [11].

The need for metallic implant instrumentation remains a clinical 
controversy among many authors. Certain surgeons argue that 
a metallic foreign body may interfere with successful eradication 
of  infection. Many surgeons hesitate to place the implant directly 
in contact with the infection site after debridement because the 
implant surface may serve as a bacterial attachment site, facilitating 
biofilm development and microbial persistence [12,13].

Although not always mandatory, spinal instrumentation may 
sometimes be unavoidable, especially in cases of  gross spinal 
deformity, instability, and neurological compression secondary to 
large bone stock defects. To prevent biofilm formation, adequate 
antibiotic treatment must be instituted, further underscoring 
the need to identify the causative microorganism. Antibiotic 
stewardship principles should be implemented whenever possible 
to avoid treatment failure and the selection of  multidrug-resistant 
microorganisms [14].

As for neurological recovery, the study results are consistent with 
other literature. Patidar et al. found no post-surgical neurological 
deterioration in a study of  patients who underwent a posterior 
approach debridement and pedicle instrumentation. The authors 
observed favorable outcomes in all cases, although similarly, not all 
patients attained full neurologic recovery [15].

The retrospective design represents an inherent limitation of  
this study. Additionally, the lack of  uniformly available laboratory 
parameters—such as white blood cell counts, erythrocyte 
sedimentation rate, and C-reactive protein levels—as well as 
inconsistencies in imaging studies, limited the robustness of  the 
statistical analysis, as many patients presented with paraclinical 
investigations performed at different institutions. Another 
important limitation is the absence of  a control group undergoing 
conservative (non-surgical) management, which restricts 
comparative outcome assessment. Furthermore, follow-up was 
limited to a relatively short duration (3 months), and extended 
long-term evaluation was not feasible due to insufficient available 
data [16,17].

CONCLUSION
In our cohort, posterior decompression and instrumentation 
were associated with significant short-term clinical and 
functional improvement, including deformity correction, relief  
of  neural compromise, and restoration of  function. Therefore, 
this approach should be pursued whenever poor neurological 
evolution is present in patients with highly suspected or confirmed 
spondylodiscitis.

Spondylodiscitis remains rare; however, because of  its 
potentially life-threatening complications, it should always 
be included in the differential diagnosis of  axial skeletal pain. 
A microbiological diagnosis is essential and can be obtained 
during posterior decompression, allowing appropriate selection 
of  therapeutic agents and helping to avoid the potential 
development of  multidrug-resistant bacteria.

DISCUSSION

All patients included in the study met neurological criteria 
warranting further workup, including laboratory and imaging 
studies. After completion of  paraclinical testing, the cases were 
reviewed, and a therapeutic regimen was initiated, consisting of  
surgical treatment in this study. Clinical decision-making was not 
influenced by the study design, as the analysis was performed 
retrospectively.

Most cases of  early-stage pyogenic vertebral osteomyelitis 
respond well to conservative treatment. In cases of  pyogenic 
vertebral osteomyelitis refractory to conservative treatment, 
operative treatment is warranted. A thorough and radical 
debridement of  all infected or necrotic tissue is mandatory, 
and appropriate antibiotics are required. The use of  metallic 
implants in an infected area of  the spine is safe and does not lead 
to persistent or recurrent infection [7].

The 2015 Infectious Diseases Society of  America clinical 
practice guidelines recommend raising suspicion in patients with 
new or worsening back or neck pain accompanied by fever and 
elevated erythrocyte sedimentation rate (ESR) or C-reactive 
protein (CRP) levels. Bacterial blood cultures, both aerobic and 
anaerobic, should be obtained in two sets, particularly in the 
context of  prior bloodstream infection or infective endocarditis, 
fever, and new neurological symptoms, with or without back 
pain. Patients should undergo spinal magnetic resonance 
imaging (MRI). When an MRI cannot be obtained, computed 
tomography (CT) or positron emission tomography (PET) 
may be considered. Fungal blood cultures should be obtained 
when at risk for fungal infection. An interferon-γ release assay 
should be obtained in pauci-symptomatic patients or in those at 
risk for Mycobacterium tuberculosis infection (i.e., originating from 
or residing in endemic regions or with risk factors). Finally, 
evaluation by an infectious disease specialist and a spine surgeon 
should be considered [8].

In patients with improvement of  clinical symptoms despite 
worsening bony imaging findings, surgery should be temporized. 
Surgical intervention (whether sole decompression through 
either anterior or posterior or combined approaches or with 
associated instrumentation techniques) is warranted in patients 
with progressive neurologic deficits, recurrent bloodstream 
infection, progressive deformity, and spinal instability with or 
without pain despite adequate antimicrobial therapy. The goal of  
surgery, apart from microbiological debulking of  the peri-dural 
space abscess and microbiological agent acquisition, should be 
to pursue the relief  of  compression of  the spinal cord, cauda 
equina, or nerve roots and spinal stabilization to prevent further 
damage to the neural elements [7].

Valancius et al. reviewed the management strategies of  196 
patients with spondylodiscitis treated at a single institution over 10 
years. Of  these, 100 patients required surgical intervention. In the 
study group, 46 patients presented with neurological deficit, three 
patients presented with cauda equina syndrome, and 10 patients 
presented with paraplegia.

Four surgical strategies were used. Posterior debridement with 
pedicle screw instrumentation was performed in 75 patients, 
while 19 patients underwent posterior debridement without 
instrumentation. Anterior debridement alone was performed in 
seven patients, and combined anteroposterior debridement with 
posterior pedicle screw instrumentation was performed in 16 
cases. Overall, 12 patients had mild neurological impairment, four 



JOURNAL of MEDICINE and LIFE

300 JOURNAL of  MEDICINE and LIFE. VOL: 19 ISSUE: 4 APRIL 2026

© 2026 by the authors. This article is an open access article distributed under the terms and conditions of  the Creative Commons Attribution (CC BY 4.0) license.

6.	 Mogoantă CA, Osman A, Georgescu AM, Mitroi AM, Busuioc CI, Tănase I, et al. 
Head and Neck Tuberculosis: A Rare Diagnosis and the Role of  Surgical Biopsy 
and Histopathological Evaluation in Extrapulmonary Disease. Pathogens. 2025 May 
14;14(5):479. doi: 10.3390/pathogens14050479 

7.	 Chen WH, Jiang LS, Dai LY. Surgical treatment of  pyogenic vertebral osteomyelitis 
with spinal instrumentation. Eur Spine J. 2007 Sep;16(9):1307-16. doi: 10.1007/
s00586-006-0251-4

8.	 Berbari EF, Kanj SS, Kowalski TJ, Darouiche RO, Widmer AF, Schmitt SK, et al. 
2015 Infectious Diseases Society of  America (IDSA) Clinical Practice Guidelines for 
the Diagnosis and Treatment of  Native Vertebral Osteomyelitis in Adults. Clin Infect 
Dis. 2015 Sep 15;61(6):e26-46. doi: 10.1093/cid/civ482 

9.	 Valancius K, Hansen ES, Høy K, Helmig P, Niedermann B, Bünger C. Failure 
modes in conservative and surgical management of  infectious spondylodiscitis. Eur 
Spine J. 2013 Aug;22(8):1837-44. doi: 10.1007/s00586-012-2614-3 

10.	 Carragee EJ, Kim D, van der Vlugt T, Vittum D. The clinical use of  erythrocyte 
sedimentation rate in pyogenic vertebral osteomyelitis. Spine (Phila Pa 1976). 1997 
Sep 15;22(18):2089-93. doi: 10.1097/00007632-199709150-00005 

11.	 McHenry MC, Easley KA, Locker GA. Vertebral osteomyelitis: long-term outcome 
for 253 patients from 7 Cleveland-area hospitals. Clin Infect Dis. 2002 May 
15;34(10):1342-50. doi: 10.1086/340102

12.	 Zhao L, Chu PK, Zhang Y, Wu Z. Antibacterial coatings on titanium implants. 
J Biomed Mater Res B Appl Biomater. 2009 Oct;91(1):470-80. doi: 10.1002/
jbm.b.31463

13.	 Kadirvelu L, Sivaramalingam SS, Jothivel D, Chithiraiselvan DD, Karaiyagowder 
Govindarajan D, Kandaswamy K. A review on antimicrobial strategies in mitigating 
biofilm-associated infections on medical implants. Curr Res Microb Sci. 2024 Mar 
7;6:100231. doi: 10.1016/j.crmicr.2024.100231

14.	 Sehn JK, Gilula LA. Percutaneous needle biopsy in diagnosis and identification of  
causative organisms in cases of  suspected vertebral osteomyelitis. Eur J Radiol. 2012 
May;81(5):940-6. doi: 10.1016/j.ejrad.2011.01.125 

15.	 Patidar AB, Mehta RP, Sharma SK, Vyas GB, Singh V, Ramchandra O. Single-
stage posterior-only debridement and transpedicular screw fixation for dorsolumbar 
tuberculosis: a prospective study of  twenty cases. J Orthop Allied Sci. 2017 Jul-
Dec;5(2):74-79. doi:10.4103/joas.joas_11_17

16.	 Zilkens KW, Peters KM, Schwanitz BM. New inflammation markers for early 
detection of  spondylodiscitis. Eur Spine J. 1992 Dec;1(3):152-5. doi: 10.1007/
BF00301305 

17.	 Maus U, Andereya S, Gravius S, Ohnsorge JA, Miltner O, Niedhart C. Procalcitonin 
(PCT) als Verlaufsparameter der Spondylodiszitis [Procalcitonin (PCT) as 
diagnostic tool for the monitoring of  spondylodiscitis]. Z Orthop Unfall. 2009 Jan-
Feb;147(1):59-64. German. doi: 10.1055/s-2008-1038974

Conflict of interest
The authors declare no conflict of  interest. 

Ethical approval
The study was approved by the Ethics Committee of  Foisor 
Clinical Hospital (approval number 12009/06.11.2023).	

Consent to participate
Written informed consent was obtained from the participants.

Authorship 
BS and CR contributed to conceptualization. BS and BGV 
contributed to the methodology. BGV and AT contributed 
to the investigation. BGV contributed to data curation. SMV 
contributed to the software. MGS, BGV, AT, and BS contributed 
to writing the original draft. CR contributed to supervision. All 
authors have read and agreed to the published version of  the 
manuscript.

REFERENCES

1.	 Zimmerli W. Clinical practice. Vertebral osteomyelitis. N Engl J Med. 2010 Mar 
18;362(11):1022-9. doi: 10.1056/NEJMcp0910753

2.	 Nagashima H, Tanishima S, Tanida A. Diagnosis and management of  spinal 
infections. J Orthop Sci. 2018 Jan;23(1):8-13. doi: 10.1016/j.jos.2017.09.016

3.	 Francisco L. Sapico, & Montgomerie, J. Z. Pyogenic Vertebral Osteomyelitis: 
Report of  Nine Cases and Review of  the Literature. Reviews of  Infectious Diseases. 
1979;1(5): 754–776. http://www.jstor.org/stable/4452370

4.	 Tali T.E. Spinal infections. Eur. J. Radiol. 2004 May;50(2):120–133.  doi: 10.1016/j.
ejrad.2003.10.022 

5.	 Cardoso A, Barbosa L, Coelho AM, Correia JG, Maurício HL, Lima Á. 
Spondylodiscitis: A Retrospective Analysis of  Clinical, Etiological, and Radiological 
Diagnosis. Int J Spine Surg. 2020 Apr 30;14(2):226-231. doi: 10.14444/7019


