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Abstract

Aim: An infection of the vertebrae and intervertebral disc is known as vertebral osteomyelitis (VO). Examining the demographics, comorbidity variables,
etiologies, significant laboratory results, and diagnostic and therapeutic techniques of VO cases that were monitored and treated over a ten-year period was
the goal of this study.

Material and Methods: Demographic information, clinical symptoms, chronic illnesses, history of vertebral operations, involved vertebral levels, diagnostic
methods, leukocyte count (WBC), erythrocyte sedimentation rate (ESR), serum C-reactive protein level (CRP), amount of hematocrit (HTC), results of
microbiological cultures, and agent-specific serology results of the cases followed up with VO diagnosis between January 1, 2014 and January 1, 2024 were
collected and analyzed from patient files.

Results: The mean age of the 125 cases included in the study was 57.5+13.8 years, and the M/F ratio was 1/1.7. The presenting complaints were pain (100%),
neurological symptoms (60%), fever (15.2%), fatigue (12%), night sweats (4.8%), and weight loss (0.8%). The cases were diagnosed by imaging methods (92%)
or microbiological methods (8%). Comorbidities observed included diabetes (20.8%), renal disease (10.4%), rheumatological disease (3.2%), malignancy (1.6%),
history of spinal surgery (31.2%), trauma (13.6%), urinary tract infection (7.2%), nonspecific infection (6.4%), and a history of cerebrovascular events (0.8%).
The average response time for ESR and CRP related to pain was found to be around the third week.

Discussion: Evaluating pain symptoms, planning imaging methods, confirming diagnosis through biopsy, and initiating pathogen-targeted treatment will be
significant steps in enhancing the success of VO treatment. ESR and CRP serve as early indicators for follow-up.
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Introduction

Vertebral osteomyelitis (VO) is a pyogenic, granulomatous or
parasitic infection of the vertebrae and intervertebral disc.
Although it usually develops via hematogenous route, it may
also occur via neighborhood or direct inoculation [1]. In the
literature, risk factors for the development of VO include diabetes
mellitus (DM), immunosuppression, chronic heart disease, liver
cirrhosis, intravenous drug use, Human Immunodeficiency
Virus (HIV) infection, history of spinal surgery, presence of a
foreign body in the vertebra, chronic kidney disease, presence
of intravenous catheter, and history of bacteremia [2]. There
has been an increase in the incidence of VO over the years due
to the prolongation of life expectancy in society, the increase
in the incidence of chronic diseases with advancing age, and
the widespread use of spinal surgical interventions and other
invasive interventions that may trigger bacteremia. This
increase is especially evident in the elderly age group who need
healthcare services more frequently and more frequently [3, 4].
Pain is the most common complaint that brings patients to
the physician. Fever is a relatively less common symptom.
Diagnosis is usually made by blood cultures, biopsy cultures and
imaging methods in the presence of clinical findings, especially
pain [5, 6]. In our country, brucellosis-related VO is still common
in patients with a history of unpasteurized milk and dairy
product consumption and animal husbandry. In these patients,
the diagnosis is made with the help of detailed anamnesis and
serologic tests [7]. In addition to all risk factors, an increase in
the risk of VO is observed especially in the elderly population
[8]. With the increase in the elderly population, easier access
to healthcare services and widespread use of invasive medical
interventions, VO has become an important infectious disease
that infectious diseases specialists follow up with long-term
antibiotic treatment. The aim of this study was to evaluate the
demographic characteristics, comorbidity factors, etiologies,
important laboratory findings, and diagnostic and therapeutic
modalities of VO cases followed and treated in the infectious
diseases unit of our hospital.

Material and Methods

The study was designed as retrospective and observational.
The data of all cases followed up with the diagnosis of VO in the
infectious diseases clinic and outpatient clinic of our hospital
in the ten-year period between January 1, 2014 and January
1, 2024 were obtained through the hospital information
system. Patients who were diagnosed with VO both clinically
and by imaging methods (magnetic resonance imaging (MRI)
or computed tomography (CT) and treated were included in the
study. Patients with missing data were excluded. Demographic
data, clinical symptoms, chronic diseases, vertebral operation
history, diagnostic methods, leukocyte count (WBC), erythrocyte
sedimentation rate (ESR), serum C-reactive protein level (CRP),
hematocrit (HTC), microbiological culture results and agent-
specific serology results were recorded. Data on the treatments
administered to the patients, treatment durations and clinical
response status of the patients were obtained from the patient
files.

Descriptive statistics of the study were performed using the
R program (Version 2024.04.1+748, Copyright (C) 2024 by

Posit Software, PBC). The conformity of continuous variables
to normal distribution was evaluated by Shapiro-Wilk test. Data
conforming to normal distribution were expressed as mean
and standard deviation, and data not conforming to normal
distribution were expressed as median, Q1 and Q3. Descriptive
statistics were performed using “dplyr” and “psych” packages
inR.

Ethical Approval

This study was approved by the Non-Interventional Clinical
Research Ethics Committee of izmir Buca Seyfi Demirsoy
Training and Research Hospital (Date: 2024-04-24, No:
2024/270).

Results

A total of 125 patients were included in the study. The mean
age was 57.5+ 13.8 years, 36.8% (n=46) were male and 63.2%
(n=79) were female. When the presenting complaints were

Table 1. Demographic and Clinical Characteristics of Patients
with Vertebral Osteomyelitis

Characteristics

Age years (mean + SD) 57.5(13.8)
Gender

Male 46 (36,8)
Female 79 (63,2)
Pain 125 (100)
Neurological symptom

Present 75 (60)
None 50 (40)
Fever

Present 19 (15,2)
None 106 (84,8)
Fatigue

Present 15(12)
None 110 (88)
Weight loss

Present 1(0,8)
None 124 (99,2)
Night sweats

Present 6(4,8)
None 119 (95,2)
Abscess

Present 24 (19,2)
None 101 (80,8)
Abscess location (n=24)

Paravertebral 13 (54)
Psoas 5(21)
Epidural 3(13)
intradural 2(8)
Paraspinal 1(4)
Mortality

Present 0(0)
None 125 (100)
Diagnostic tool

Imaging 115(92)
Microbiological 10(8)

n:number, %:percentage
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evaluated, pain symptoms were observed in all cases. Neurologic
symptoms were present in 60%, fever in 15.2%, fatigue in 12%,
night sweats in 4.8%, and weight loss in 0.8%. Imaging methods
were used in 92% of the cases and microbiologic methods
in 8%. The most common finding on imaging methods was
an abscess (19.2% of cases) and the most common location
was the paravertebral region (54%, n=13/24). Mortality was
not observed in any of the cases. Demographic and clinical
characteristics of the cases are shown in Table 1.

When the causes were evaluated, it was seen that brucellosis
infection was the cause of VO in 10 cases (8%). In only 8 cases

Table 2. Risk Factors in the Development of Vertebral
Osteomyelitis

Characteristics

Malignancy

Present 2(1,6)
None 123 (98,4)
Rheumatologic disease

Present 4(3,2)
None 121 (96,8)
Diabetes

Present 26 (20,8)
None 99 (79,2)
Renal Disease

Present 13 (10,4)
None 112 (89,6)
Osteomyelitis

Present 3(2,4)
None 122 (97,6)
Cerebrovascular event

Present 1(0,8)
None 124 (99,2)
Urinary tract infection

Present 9(7.2)
None 116 (92,8)
Nonspecific infection

Present 8(6,4)
None 117 (93,6)
Trauma

Present 17 (13,6)
None 108 (86,4)
Spinal surgery

Present 39(31,2)
None 86 (68,8)

n:number, %:percentage

Table 3. Laboratory Results of Patients with Vertebral
Osteomyelitis

Parameter

Median [Q1;Q3]

Leukocytes (103/uL) 7800 [6800;10200]

CRP (mg/L) 21 [12;51]
ESR (mm/h) 51[41;82]
Hematocrit (%) 35,5[32,5;38,8]

CRP: C-Reactive Protein, ESR: Erythrocyte Sedimentation Rate, uL: microliter, L: liter,
mm/h: millimeter/hour,
%: percent

(6.4%), culture samples were taken from the site of involvement
for diagnostic purposes. No growth was detected in 6 of these
cases, 1 had methicillin-sensitive Staphylococcus aureus
(MSSA) and 1 had extended spectrum betalactamase (ESBL)
positive Klebsiella pneumoniae.

The cases were analyzed in terms of risk factors for the
development of VO. Diabetes was present in 20.8%, renal
in 10.4%, rheumatologic disease in 3.2%, and
malignancy in 1.6%. In addition, 31.2% had a history of spinal
surgery, 13.6% trauma, 7.2% urinary tract infection (UTI), 6.4%
nonspecific infection, and 0.8% cerebrovascular accident (CVA)
(Table 2).

When the laboratory results of the patients were analyzed, the
median leukocyte count was 7800 103/uL, the median CRP was
21 mg/L, the median ESR was 51 mm/h and the median HTC
was 35.5% (Table 3).

The mean duration of initial parenteral treatment was 3 weeks,
the mean duration of oral maintenance treatment was 6
weeks, and the mean duration of improvement of laboratory
results was 3 weeks. The mean duration of pain response with
treatment was found to be 21 days.

disease

Discussion

Vertebral osteomyelitis is a disease with an increasing
incidence, affecting especially the population over the age of
50, requiring a multidisciplinary approach to diagnosis and
treatment [9,10]. In our study, it was observed that the majority
of the patients diagnosed with VO were females and all of them
had complaints of low back pain. Low back pain is reported
to be the most common symptom in the literature [5,6]. In
our study, the second most common symptom was neurologic
disorder, the majority of which was difficulty in walking. Fever,
which may be more indicative of the diagnosis of infection, was
found in 15% of the patients. In a study conducted in Turkey
between 2000 and 2007 by Mete B. et al. in which 100 cases
were included, it was reported that fever was found in 50% of
the cases [5]. In our study, 10 of 125 cases were diagnosed
with brucellosis, whereas in the study by Mete B. et al. 24
of 100 cases were diagnosed with brucellosis and 32 with
tuberculosis [5]. Although we are in a country where brucellosis
and tuberculosis diseases are endemic, there were no patients
diagnosed with tuberculosis in our cases and our brucellosis
diagnosis was low. In the study conducted by Elbahr et al.
between 2009 and 2019, in which 100 cases were included,
26 of the VO cases were diagnosed with tuberculosis and 15
with brucellosis. It was found that fever symptoms were most
common in VO cases diagnosed with brucellosis, with a total
rate of 33% [11]. In another study conducted in Turkey, it was
reported that the presence of fever was statistically significant
in VO cases diagnosed with brucellosis [12].

When the studies in the literature are evaluated, it is noteworthy
that Staphylococcus aureus and Mycobacterium tuberculosis
are the most frequently detected agents in cases of VO [11,
13]. The reason for the low number of patients from whom the
causative agent could be isolated in our study was the low rate
of vertebral biopsy.

When the cases were analyzed in terms of comorbid conditions,
spinal surgery, trauma, DM, renal disease, urinary tract
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infection, nonspecific infection and rheumatologic disease were
found most frequently in our study. There were no patients with
a history of intravenous drug use or living with HIV. Similarly,
the most common predisposing conditions observed in studies
conducted in Turkey were reported to be spinal surgery
intervention and DM [11]. In a study conducted in the United
States of America, the most common comorbid conditions
were hypertension and DM, and the rates of HIV infection and
substance abuse were higher [14].

Guidelines recommend imaging-guided biopsy cultures for the
diagnosis of VO [15]. However, this is not possible in practice.
Magnetic resonance imaging has been reported to have
high sensitivity and specificity in many studies and has been
accepted as the gold standard imaging for diagnosis [16, 17].
MRI results of all patients diagnosed with VO included in our
study were compatible with VO.

When we examined the laboratory tests that may help the
diagnosis in our study, we observed that the median leukocyte
value was normal. CRP median value was 21 mg/L, ESR median
value was 51 mm/h and HTC median value was 35.5%. It was
observed that leukocyte and HTC values would not help the
diagnosis. In previous studies, it has been reported that CRP
and ESR values are high during diagnosis and prevent delay
in diagnosis [11, 18, 19]. In the guidelines, it is stated that
these parameters can be used for monitoring the response
to treatment and that it would be appropriate to check the
values at four-week intervals [15]. Yoon SH et al. reported that
elevated CRP and ESR values in the fourth week of VO follow-up
were associated with treatment failure [20]. In our study, it was
observed that treatment response was detectable at the end
of 3 weeks based on a decrease of more than 25% in ESR and
CRP values. Based on this result, we think that CRP and ESR can
be checked earlier in follow-up. Thus, when treatment failure is
suspected, earlier follow-up imaging or treatment change may
be considered.

Monitoring of pain is also very important in the follow-up of
treatment response in patients. There is no single clear criterion
for the follow-up of treatment failure in the guidelines. For this
reason, clinicians follow up with clinical, laboratory and imaging
methods [15]. In our study, it was observed that the average
duration of pain relief was 21 days. It was observed that the
laboratory response characterized by regression in CRP and
ESR values and the pain response occurred on similar days. In a
meta-analysis, it was reported that treatment failure may occur
when pain response is not obtained in the fourth week [21].
There is no clear duration for the duration of treatment of
pyogenic VO. The Infectious Diseases Society of America (IDSA)
guideline suggests that 6 weeks of treatment is sufficient [15].
Recommendations for the duration of treatment vary from 6
weeks to 3 months, and there is no clear recommendation in
the guidelines for the duration of intravenous treatment [15,
22, 23]. In our study, it was observed that the mean duration
of parenteral treatment was 3 weeks and the mean duration of
oral maintenance treatment was 6 weeks.

Limitation

There were some limitations of our study, which we think were
mainly due to its retrospective nature. There may have been
missed cases and we were not able to obtain information on

whether there was a recurrence in the cases included in the
study. Our most important limitation was the lack of biopsy
culture results in most patients since imaging-guided biopsy
was not performed in our hospital.

Conclusion

In conclusion, our study provides updated data that can
contribute to the literature on VO cases in the last decade.
In particular, confirmation of the diagnosis with biopsy and
initiation of agent-specific treatment will be an important step
in increasing treatment success. In regions where brucellosis
is endemic, imaging methods such as MRl and CT should be
used early to detect vertebral osteomyelitis in the early period.
In our study, we found that CRP and ESR values decreased
significantly at the 3rd week on average and we think that they
can be used for follow-up. It is one of the important conclusions
of our study that the decrease in pain in the 3rd week at clinical
follow-up can be used together with CRP and ESR values. Our
results are also instructive for clinical applications that question
the necessity of long-term antibiotic treatment.
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