
 
 

Merve Kaplan  https://orcid.org/0000-0001-5063-0922 
Serpil Erol  https://orcid.org/0000-0001-5655-3665 
Nurgül Ceran  https://orcid.org/0000-0002-6886-6266  
Asuman İnan  https://orcid.org/0000-0002-6182-1262 
Seniha Şenbayrak  https://orcid.org/0000-0002-4983-6613 
Cansu Aşık  https://orcid.org/0009-0000-5705-6767 
 
RESEARCH ARTICLE / ARAŞTIRMA 
DOI: 10.4274/mjima.galenos.2025.25438.21 
Mediterr J Infect Microb Antimicrob 2026;15:25536.2 
Erişim: http://dx.doi.org/10.4274/mjima.galenos.2025.25536.2 
 
Pyogenic Spondylodiscitis: A 9-year Analysis 
 
Kaplan et al. Clinical Insights into Pyogenic Spondylodiscitis 
 
Merve Kaplan1, Serpil Erol2, Nurgül Ceran2, Asuman İnan2, Seniha Şenbayrak2, Cansu Aşık2 
 
1Kırklareli Training and Research Hospital, Department of Infectious Diseases and Clinical Microbiology, Kırklareli, Türkiye 
2University of Health Sciences Türkiye, Haydarpaşa Numune Training and Research Hospital, Department of Infectious Diseases and 
Clinical Microbiology, İstanbul, Türkiye  
 
Merve Kaplan, MD. Kırklareli Training and Research Hospital, Department of Infectious Diseases and Clinical Microbiology, Kırklareli, 
Türkiye 
merveaykan1@gmail.com 
0000-0001-5063-0922 
 
Cite this article as: Kaplan M, Erol S, Ceran N, İnan A, Şenbayrak S, Aşık C. Pyogenic spondylodiscitis: A 9-year analysis. Mediterr J 
Infect Microb Antimicrob. 
 
16.07.2025 
27.10.2025 
 
Epub: 24.11.2025 
Published: 
 
Abstract 
Introduction: The management of pyogenic spondylodiscitis (PS) remains challenging due to the absence of clear, evidence-based 
guidelines. This study aimed to assess the clinical characteristics, diagnostic and follow-up challenges, and treatment outcomes of 
patients with PS. 
Materials and Methods: The clinical, laboratory, and radiological data of all patients aged ≥18 years who were hospitalized with PS 
between January 2015 and June 2024 were retrospectively analyzed. 
Results: 
Among 25 patients diagnosed with PS, 60% were male, with a mean age of 61 ± 10.6 years (range: 41–78). The most common symptoms 
were back or neck pain (88%), difficulty walking (24%), and fever (20%). The mean symptom duration was 2 months. The lumbosacral 
(60%), thoracic (44%), and cervical (12%) regions were the most frequently affected. A total of 84% of patients had at least one 
comorbidity, and 80% had a predisposing risk factor. Blood cultures were positive in 60% of patients. Among the 23 patients who 
underwent tissue and/or abscess culture, 43.7% and 30% yielded positive results, respectively. The most frequently isolated pathogen 
was methicillin-susceptible Staphylococcus aureus (MSSA) (48%). Among patients followed with contrast-enhanced magnetic 
resonance imaging (MRI), 41.2% demonstrated persistent contrast enhancement without significant change. The total treatment 
duration was 12 ± 4.1 weeks (range: 7–24). Treatment success was achieved in 86.3% of cases, while 3 (13.6%) patients experienced 
recurrence. In all recurrent cases, S. aureus was the causative agent, and paraspinal abscess and bacteremia were present concomitantly. 
All recurrent cases had received at least 12 weeks of pathogen-targeted therapy. 
Conclusion: Hospitalization and invasive procedures appear to be significant risk factors for PS. Obtaining blood and tissue/abscess 
cultures before initiating antimicrobial therapy enhances the likelihood of pathogen identification. Despite adequate treatment, MRI 
findings may persist without complete radiological resolution. Close monitoring is warranted for potential recurrence when S. aureus is 
the causative pathogen, especially in the presence of abscess or bacteremia. 
Keywords: Pyogenic spondylodiscitis, vertebrae, Staphylococcus aureus, recurrence  
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Introduction  
Spondylodiscitis is an infection of the spinal column caused by various pathogens, potentially involving the vertebral body, 
intervertebral discs, spinal canal, and paravertebral structures[1]. The etiology may be pyogenic (bacterial), granulomatous (tuberculous, 
brucellar, or fungal), or, rarely, parasitic; however, the majority of cases are bacterial in origin[1–3]. Pathogens may reach the vertebrae 
through hematogenous dissemination, direct inoculation (most commonly during spinal surgery), or contiguous spread from adjacent 
structures. A distant focus of infection is identified in about half of the cases, and infective endocarditis accompanies approximately 12% 
of them[3]. 
Spondylodiscitis accounts for 0.15%–7% of all osteomyelitis cases[1,2,4]. In Western countries, its annual incidence ranges from 0.4 to 2.4 
per 100,000 population[5]. It is 1.5–3 times more common in males and occurs across all age groups, with a higher prevalence among 
individuals aged 50–70 years[1,2,4,6]. 
The incidence of spondylodiscitis has shown a concerning rise over the past two decades. This trend is attributed to increased life 
expectancy, the presence of comorbidities, greater use of invasive procedures and immunosuppressive therapies, expanding indications 
for spinal surgery, a growing vulnerable population, and advancements in diagnostic methods[2,6–8]. 
The clinical spectrum of the disease ranges from mild to rapidly progressive, potentially leading to severe morbidity and mortality, 
including vertebral collapse, permanent neurological deficits, and even death. Its nonspecific early symptoms often result in diagnostic 
delays of 30 to 90 days[6]. Early identification of the causative pathogen and prompt initiation of targeted antimicrobial therapy are 
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therefore crucial[9]. However, diagnosis, follow-up, and treatment remain challenging due to the limited availability of evidence-based 
management guidelines. This study aimed to evaluate the clinical characteristics and challenges associated with microbiological and 
radiological assessments during diagnosis and follow-up, as well as the treatment outcomes of pyogenic spondylodiscitis (PS). 
Materials and Methods 
This study was designed as a single-center retrospective cohort study conducted at a tertiary care facility in Türkiye. Data were 
retrospectively collected from the hospital information system and patient records for all patients aged ≥ 18 years who were hospitalized 
with a diagnosis of PS between January 2015 and June 2024. Patients with tuberculos or brucellar spondylodiscitis were excluded. 
The diagnosis of spondylodiscitis was based on typical clinical findings, characteristic changes on magnetic resonance imaging (MRI), 
computed tomography (CT), positron emission tomography–CT (PET–CT), and microbiological evidence of infection. 
Demographic, clinical, microbiological, and radiological data of the patients were retrospectively reviewed. Microorganism identification 
and antimicrobial susceptibility testing (AST) were performed using fully automated systems (VITEK2 Compact, bioMérieux, France, 
and VITEK MS, bioMérieux, France). The AST results were interpreted according to the recommendations of the European Committee 
on AST. 
The durations of intravenous and oral treatments were recorded. All patients received a total treatment duration of at least 6 weeks. 
Therapy was extended in patients with inadequate clinical or laboratory response or those with insufficient source control. Owing to the 
retrospective design of the study, the frequency of follow-up imaging was not standardized. Therefore, radiology reports obtained at the 
initiation and completion of therapy were compared for all patients. 
Treatment success was defined as the absence of clinical or laboratory deterioration during a one-year follow-up. Patients who 
demonstrated clinical, laboratory, or radiological worsening after completion of therapy were classified as recurrent cases. 
Statistical Analysis 
Data were analyzed using IBM SPSS Statistics 26 (IBM SPSS, USA). The normality of parameter distribution was assessed using the 
Shapiro–Wilk test. Descriptive statistics were calculated for numerical data, including median, mean, and standard deviation values. 
Data collection was conducted with the approval of the University of Health Sciences Türkiye, Haydarpaşa Numune Training and 
Research Hospital (approval number: 711/06/2024, dated: 05.06.2024). 
Results 
Between January 2015 and June 2024, 25 patients were diagnosed with PS. Of these, 15 (60%) were male and 10 (40%) were female, 
with a mean age of 61 ± 10.6 years (range: 41–78). At least one chronic disease was present in 21 (84%) patients. The most common 
comorbidities were diabetes mellitus in 14 (56%), hypertension in 12 (48%), hyperlipidemia in eight (32%), and chronic kidney failure in 
six (24%) patients (Table 1). 
The most frequent presenting symptoms were back or neck pain in 22 (88%) patients, difficulty walking in six (24%), fever in five (20%), 
leg weakness in two (8%), incontinence in two (8%), weight loss in two (8%), night sweats in two (8%), and numbness in one (4%) at 
admission. The mean duration of symptoms before diagnosis was 2 months (range: 1 week–6 months). Motor deficit was detected in 11 
(44%) patients, and a cardiac murmur in one (4%). No abnormal physical findings were observed in 13 (52%) patients. Pretreatment 
laboratory findings showed a mean white blood cell (WBC) count of 9,132 ± 3,986 cells/mm³ (range: 1,780–19,690), C-reactive protein 
(CRP) level of 116 ± 92 mg/L (range: 3–317), and erythrocyte sedimentation rate (ESR) of 72 ± 22 mm/h (range: 26–104). By the end of 
treatment, the mean ESR had decreased to 29 ± 18.7 mm/h (range: 2–83) (Table 2). In recurrent cases, initial WBC counts were 7,700–
15,300 and 19,690 cells/mm³, the CRP levels were 10–190 and 29 mg/L, and the ESR values were 76–63 and 95 mm/h, respectively. At 
the end of treatment, WBC counts decreased to 4,890–8,170 and 8,120 cells/mm³, the CRP levels to 0.4–4 mg/L, and the ESR values to 
23–36 and 29 mm/h, respectively. 
Discitis was detected in 20 (80%) patients, paravertebral soft tissue involvement in 21 (84%), and abscess formation in 12 (48%). The 
most frequently affected regions were the lumbosacral (60%), thoracic (44%), and cervical (12%) spine. 
As potential risk factors, 13 (52%) patients had a hospital admission within the past 3 months, and four (16%) had a history of intensive 
care unit stay. Three patients developed infection following vertebral surgery; two had undergone endoscopic retrograde 
cholangiopancreatography (ERCP), one had a catheter-related infection, and three were on hemodialysis. No risk factors were identified 
in 5 (20%) patients (Table 1). 
Blood cultures were obtained before the initiation of antibiotic therapy in all patients, and 23 (92%) underwent tissue or abscess culture. 
Blood cultures were positive in 15 (60%) patients. Tissue cultures were obtained from 16 patients, with positive results in seven (43.7%). 
Abscess cultures showed bacterial growth in three of 10 (30%) patients. In seven (77.7%) of the tissue culture–negative cases and six 
(85.7%) of the abscess culture–negative cases, samples were collected after the initiation of empirical antibiotic therapy. No organism 
was isolated from any culture in 5 (20%) patients, who were treated empirically (Table 3). 
The most frequently isolated pathogen was Staphylococcus aureus, identified in 12 (48%) cases with positive blood or tissue/abscess 
cultures. All isolates were methicillin-susceptible (MSSA); no methicillin-resistant S. aureus (MRSA) was detected. Other identified 
pathogens included Pseudomonas aeruginosa, Escherichia coli, Enterococcus faecium, Streptococcus pneumoniae, S. parasanguinis, S. 
epidermidis, Bacteroides fragilis, and Enterobacter cloacae (each in one case). Blood cultures were positive in 10 (83.3%) of the cases, 
where S. aureus was the causative agent (Table 3). 
Complications included spinal cord compression in 11 (44%) patients, vertebral height loss in 10 (40%), and endocarditis in two (8%). 
The mean duration of intravenous antibiotic therapy was eight weeks (range: 4–24, standard deviation [SD]: 4.2). Oral sequential 
therapy lasted a mean of five weeks (range: 1–12, SD: 2.4), with a total treatment duration averaging 12 weeks (range: 7–24, SD: 4.1). 
The recurrent cases received total antibiotic therapy for 13, 12, and 24 weeks, respectively, with intravenous administration for the first 
6, 8, and 24 weeks. 
A total of 17 (68%) patients were followed with contrast-enhanced MRI, one (4%) with noncontrast MRI, two (8%) with CT, and one 
(4%) with PET–CT. Follow-up imaging data were unavailable for 4 (16%) patients. At the end of treatment, complete resolution of 
contrast enhancement was observed in 3 (17.6%) patients, partial regression in seven (41.2%), and no significant change in seven 
(41.2%). Among the three recurrent cases, regression on MRI was observed in two, while no change was detected in one at the end of 
treatment. 
Of the 22 patients who completed treatment, three (13.6%) developed recurrence, and two (9%) required surgical intervention. 
Treatment was successful in 19 (86.3%) patients. Treatment outcomes could not be evaluated in 3 patients due to unavailable follow-up 
data. All recurrent cases were caused by S. aureus and were accompanied by bacteremia and paraspinal abscess. 
Discussion 
The rising incidence of PS over the past 2 decades, along with the complexity of its management and the lack of standardized treatment 
guidelines, prompted this study to evaluate the clinical and etiological characteristics, diagnostic process, and prognosis of patients 
treated in our center. 
A review of previous studies reported a mean patient age of approximately 60 years and a predominance of male (56%) patients with 
spondylodiscitis[5]. Our findings are consistent with these reports, with a mean age of 61 years and 60% of patients being male. 
The increasing prevalence of spondylodiscitis has been associated with longer life expectancy and the rise in comorbid conditions[3,10,11]. 
In support of this, 84% of our patients had at least one chronic disease. Furthermore, 52% of the cohort had been hospitalized in the 
preceding 3 months, indicating that hospitalization is a major risk factor. Catheter-related infections, hemodialysis, and prior spinal 
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surgeries were common underlying causes, as expected. Notably, two cases of PS caused by gram-negative pathogens following ERCP 
highlight ERCP as a potential risk factor for gram-negative spondylodiscitis, a relationship described in only a few previous reports[12–14]. 
In 20% of our cases, no identifiable cause was detected, emphasizing that PS can occur even in patients without apparent risk factors. 
Consistent with the literature, the lumbosacral region was the most frequently affected site (60%), followed by the thoracic (44%) and 
cervical (12%) regions[5]. Multilevel involvement was observed in 16% of all cases. Nearly half of the patients presented with concurrent 
abscess formation, consistent with the 19%–68% range reported in the literature[5,15,16]. Since abscesses can significantly influence both 
treatment approach and prognosis, screening for additional foci and the early detection of abscess formation are essential steps in 
clinical evaluation. 
Identifying the causative pathogen is critical for ensuring targeted and effective treatment, especially for a disease such as 
spondylodiscitis, which requires prolonged therapy. Blood cultures yielded a high positivity rate of 60%, underscoring the value of this 
simple diagnostic tool and reaffirming the importance of obtaining blood cultures before initiating therapy[3]. Positive blood culture 
rates can reach up to 70% in patients without prior antibiotic exposure[1]. 
Tissue and abscess cultures are also valuable diagnostic tools. In our study, 44% of tissue cultures and 30% of abscess cultures yielded 
growth, which aligns with previously reported rates of 43%–78%[3]. The lower positivity rates observed in our study may be attributed to 
the exclusive use of percutaneous biopsies and the fact that most samples were obtained after empirical antibiotic therapy had begun. 
Tissue cultures obtained after antimicrobial initiation were negative in 77% of cases, while abscess cultures were negative in 85%. 
Antibiotic exposure significantly reduces culture positivity rates, and even without prior antibiotic use, biopsy cultures can remain 
negative in up to 39% of cases[17]. Moreover, CT-guided percutaneous biopsies may yield limited tissue, identifying the pathogen in only 
about half of cases[1]. Because the procedure is invasive, delays in sampling can also pose challenges in clinical practice. When the 
causative organism remains unidentified, determining optimal therapy becomes difficult, often necessitating broad-spectrum parenteral 
antibiotics and prolonged hospital stays. Therefore, obtaining appropriate cultures before initiating therapy is crucial. In nonemergent 
cases without neurological deficits or sepsis, treatment should be deferred until adequate samples are obtained[9]. 
The prevalence of S. aureus in PS ranges from 20% to 84%, accounting for approximately half of all cases[18]. Consistent with the 
literature, S. aureus was the most common causative pathogen in our study (48%). Methicillin susceptibility among S. aureus isolates 
varies geographically and depends on patient risk factors and disease etiology[6]. Although most community-acquired strains are MSSA, 
the rising rate of MRSA raises concerns regarding its inclusion in empirical therapy[18]. A review of 14 studies in 2009 reported an MRSA 
prevalence of 2.6%[19], while more recent studies, particularly from high-income countries, have reported rates as high as 25%–30%[20–

22]. In studies conducted in Türkiye, the prevalence ranges from 3.7% to 5.5%[4,23,24], and one study reported a rate of 12.5% in nosocomial 
cases[25]. Notably, all S. aureus strains in our study were MSSA, despite a significant proportion of patients having prior hospitalizations 
or invasive procedures. This finding suggests that MRSA is not yet a major concern in PS cases in our region and that routine MRSA 
coverage in empirical therapy may not be necessary for most patients. 
Spinal cord compression and vertebral height loss were the most common complications, while 8% of cases had concomitant 
endocarditis. This finding aligns with prior reports describing endocarditis in up to 12% of PS cases, highlighting the importance of 
screening for endocarditis in these patients[19]. 
MRI remains the gold standard for diagnosing spondylodiscitis, although its role in treatment follow-up remains debated[26]. In our 
study, 68% of patients underwent contrast-enhanced MRI. At the end of treatment, only 17% of patients demonstrated complete 
resolution of contrast enhancement, while 41% showed no significant change. As shown in previous studies, imaging abnormalities may 
persist despite clinical and laboratory improvement[26,27]. 
Treatment was successful in 86.3% of cases; however, 13% of patients experienced recurrence. All recurrent cases were caused by S. 
aureus infections with concurrent paraspinal abscess and bacteremia. S. aureus has been identified as an independent risk factor for 
treatment failure[6,15]. Bacteremia and paraspinal abscess have also been identified in some studies as predictors of recurrence and 
treatment failure[7,20,21]. One study reported that patients with bacteremia required longer treatment durations (> 8 weeks)[28], while 
another showed a significant decrease in recurrence among patients treated for more than eight weeks[22]. In our study, recurrent cases 
received at least 12 weeks of treatment, including a minimum of six weeks of intravenous therapy targeting the causative agent. Despite 
the prolonged duration, recurrence still occurred. Furthermore, in these patients, WBC, CRP, and ESR values normalized by the end of 
treatment, and two patients demonstrated regression on contrast-enhanced MRI. However, neither laboratory nor imaging findings 
were reliable predictors of relapse. Therefore, close monitoring of patients with S. aureus infections, particularly those with bacteremia 
and paraspinal abscess formation, is essential to minimize recurrence. 
Study Limitations 
This study has several limitations that should be considered when interpreting the findings. As a retrospective, single-center study with a 
relatively small sample size, the generalizability of the results is limited, and the statistical power may be insufficient to detect less 
common associations or outcomes. The analysis relied on hospital records, which may have lacked uniformity or completeness, 
particularly in documenting clinical symptoms and follow-up details. Moreover, follow-up imaging was not standardized in terms of 
timing or modality (MRI, CT, or PET–CT), introducing potential variability in the evaluation of radiological treatment response. Owing 
to the retrospective nature of the study, treatment decisions—including antibiotic duration and follow-up strategies—were not 
standardized and could have influenced treatment outcomes and recurrence rates. 
Conclusion 
In conclusion, recent hospitalization and invasive procedures remain significant risk factors for the development of PS. Obtaining blood, 
tissue, or abscess cultures before initiating antibiotic therapy substantially increases the likelihood of identifying the causative pathogen; 
at the very least, blood cultures should be obtained as a simple yet valuable diagnostic step before treatment. Despite appropriate 
therapy, MRI abnormalities may persist and should not be used in isolation to determine treatment success. S. aureus continues to be 
the most frequently isolated pathogen. While methicillin resistance did not emerge as a concern in this cohort, all recurrent cases 
involved S. aureus infections accompanied by abscess formation and bacteremia. Therefore, patients with S. aureus spondylodiscitis, 
particularly those with concurrent bacteremia or paraspinal abscess, should be closely monitored for potential recurrence even after 
completion of therapy. 
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Table 1. Baseline characteristics of the study patients. 
 n (%)  n (%) 
Male/female 15 (60)/10 (40) Known risk factors 20 (80) 
Age (mean ± SD§ (min.–max.) 61 ± 10.6 (41–78) Hospitalization in the last 3 months 13 (52) 
Chronic disease 21 (84) ICU† admission in the last 3 months 4 (16) 
Diabetes mellitus 14 (56) Catheter infection 1 (4) 
Hyperlipidemia 10 (40) ERCP‡ 2 (8) 
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Hypertension 8 (32) Spinal procedure 3 (12) 
Chronic renal failure 6 (24) Other invasive procedures and operations 2 (8) 
Chronic heart diseases 5 (20) Hemodialysis 3 (12) 
Pulmonary diseases 2 (8)   
Malignancy 1 (4)   
†ICU; ‡ERCP; §SD; min.–max., minimum–maximum. 
 
Table 2. Clinical characteristics and laboratory results. 
 n (%)  Mean ± SD|| (min.-max.) 
Localization   Laboratory results  
Cervical 3 (12) Pretreatment WBC§ (cell/mm3) 9,132 ± 3,986 (1,780–19,690) 
Thoracal 11 (44) Pretreatment CRP‡ (mg/L) 116 ± 92 (3–317) 
Lumbosacral 15 (60) Pretreatment ESR§ (mm/h) 72 ± 22 (26–104) 
Paraspinal/psoas abscess  12 (40) End treatment ESR (mm/h) 29 ± 18.7 (2–83) 
Complications    
Spinal cord pressure 11 (44)   
Neurodeficit 2 (8)   
Height loss 10 (40)   
Endocarditis 2 (8)   
†WBC; ‡CRP; §ESR; ||SD. 
 
Table 3. Microbiological tests and results. 
 n (%)  n (%) 
Blood cultures obtained 25 (100) Organisms isolated from all cultures  
Positive results 15 (60) MSSA 12 (48) 
Abscess and/or tissue culture obtained 23 (92) S. epidermidis 1 (4) 
Abscess cultures obtained 10 (40) E. faecium 1 (4) 
Positive results 3 (30) S. pneumoniae 1 (4) 
Negative results 7 (70) S. parasanguinis 1 (4) 
Tissue cultures obtained 16 (64) P. aeruginosa 1 (4) 
Positive results 7 (43.7) E. coli 1 (4) 
Negative results 9 (57.3) E. cloacae 1 (4) 
  B. fragilis 1 (4) 
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