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Background and Aim: Spondylodiscitis is a rare but serious infection of the intervertebral disc and 
the endplate of the vertebrae. Various causes have been described for this disease, one of which is 
iatrogenic and following previous spinal surgery. This study investigates the relationship between 
the parameters described in the initial magnetic resonance images and the clinical outcome of 
the patients.

Methods and Materials/Patients: A total of 32 patients with clinical and laboratory evidence and 
imaging findings consistent with spondylodiscitis who had a history of spine surgery and fusion 
device implantation during the last 3 months were studied. Initial magnetic resonance imaging 
findings were compared and interpreted in conjunction with the outcomes of these patients, 
based on C-reactive protein (CRP) levels, pain scores, and the need for re-surgery during a 3-month 
follow-up.

Results: The average follow-up CRP level in patients experiencing stable pain was 17.71±8.03 and 
was significantly higher than other patients (P<0.05). Among the total cohort (n=32), the ring-like 
enhancement pattern was observed in 13 patients (40.6%). Of these, 7 patients were in the poor 
outcome group (n=7 [100%]), and 6 were in the good outcome group (n=25 [24%]). Additionally, 
among patients with persistent pain (n=14), 9 (64.3%) exhibited the ring-like pattern, compared to 
only 4 of 18(22.2%) patients with minimal or no pain.

Conclusion: Vertebral height reduction and disc destruction, and ring-like enhancement pattern 
in soft tissue and dura, as well as CRP level above 10 values in follow-up, are associated with 
persistent pain in patients. 

A B S T R A C T

Keywords:
Spondylodiscitis, Magnetic 
resonance imaging (MRI), 
C-reactive protein (CRP), 
Clinical outcome, Surgery, Pain 

Citation Izadi G, Pourkarim Arabi K, Moayedmortazavi SA, Askariardehjani N. Investigating the Correlation of Magnetic 
Resonance Imaging Findings and Clinical Outcome in Patients With Spondylodiscitis. Iran J Neurosurg. 2025; 11:E12. http://
dx.doi.org/10.32598/irjns.11.12

 : http://dx.doi.org/10.32598/irjns.11.12

Use your device to scan 
and read the article online

Article info:
Received: 19 Oct 2024
Accepted: 24 May 2025
Available Online: 11 Oct 2025

Copyright © 2025 Guilan University of Medical Sciences. Published by Guilan University of Medical Sciences
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license(https://creativecommons.org/licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited.

https://irjns.org/
https://orcid.org/0000-0003-4869-3494
https://orcid.org/0000-0002-4248-6163
https://orcid.org/0009-0003-5763-8355
https://orcid.org/0000-0001-7117-4591
mailto:Navidaskariardejani%40gmail.com?subject=
https://irjns.org/
http://dx.doi.org/10.32598/irjns.11.12
http://irjns.org/page/140/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/irjns.11.12


2025, Volume 11, E12

2

Introduction

yogenic spinal infection (PSI) is a rare but 
serious condition that includes a wide 
range of conditions, including discitis, spinal 
osteomyelitis, and spinal epidural abscess. The 
annual incidence of PSI is 0.5 to 2.2 per 100000 

subjects [1]. The three following ways of spread of infection 
have been described for PSI: Exogenous, endogenous, and 
contiguous. The risk factors affecting the incidence of spinal 
infection include male gender, old age, immunodeficiency, 
HIV, and history of injecting drug abuse [2]. Staphylococcus 
aureus is the most common microorganism known to cause 
PSI. Lumbar spine and then thoracic spine, neck, and to a 
lesser extent, sacral spine are the most common sites of 
involvement in spinal infection [3]. Post-operative spine 
infection is one of the complications of spine surgery, which 
is problematic both in the short term and in the long term. 
Its incidence is variable and has been reported up to 18% 
[4]. The surgical method is also involved in the incidence 
of infection, and surgery with a posterior approach in the 
cervical area, and also the use of instrumented fusion has 

the highest incidence rate [5]. The removal of soft tissue 
changes and fatty deposition in the vertebral bone marrow 
are reliable findings of recovery in magnetic resonance 
imaging (MRI), but as said, these findings are late and 
contradict the evidence of the patient’s clinical recovery 
[6]. Although the role of imaging in diagnosis has been 
proven, the relationship between specific imaging findings 
with the clinical course and prognosis of patients is unclear 
[7]. According to previous studies, some MRI findings are 
related to clinical and laboratory outcomes of patients 
and the need for surgical interventions [8]. Treatment of 
infectious spondylodiscitis includes antibiotic treatment and 
surgical treatment [9]. So far, the prognostic value of MRI 
in the clinical outcome of spondylodiscitis patients, as well 
as the effective diagnostic criteria in the management of 
patients, has not been accurately determined. Hence, this 
study is to investigate the relationship between MRI imaging 
findings and clinical outcomes in these patients. This matter 
is important from the point of view that the imaging findings 
that help in determining the adverse outcome of the disease 
will be noticed by clinical and surgical experts and will be 
effective in the management of the disease.

P

Highlights 

• Ring-like magnetic resonance imaging enhancement predicts poor clinical outcome.

• Vertebral height loss is linked to persistent pain.

• Follow-up CRP >10 indicates unfavorable recovery.

• Abscess formation is associated with the need for surgery.

• Disc destruction correlates with chronic pain post-treatment.

Plain Language Summary 

Spinal infections after back surgery are rare but serious problems that can cause long-term pain and disability. These 
infections, known as spondylodiscitis, affect the bones and discs in the spine and are often difficult to treat. Doctors 
use magnetic resonance imaging scans and blood tests to diagnose and follow up on these infections; however, it is 
unclear which findings can predict how well a patient will recover. In this study, we observed 32 adult patients who 
developed spinal infections after having spinal surgery. We focused on the early magnetic resonance imaging scan 
results and a blood test called C-reactive protein (CRP), which measures inflammation. We aimed to understand if 
these tests could help predict whether patients would feel better over time or still struggle with pain or need further 
surgery. Patients with certain MRI features, such as a ring-like pattern around the infected area or visible damage 
to the spine bones, were more likely to have poor outcomes, including ongoing pain and the need for surgery. Also, 
patients whose CRP levels stayed high (above 10) during follow-up were more likely to report continued pain. These 
findings are significant because they can help doctors identify patients who may need more aggressive treatment 
early on. For the public, this means faster and more personalized care, which could improve recovery and reduce 
long-term complications after spinal surgery. Recognizing the warning signs in imaging and blood tests may lead to 
better decisions and outcomes for people recovering from spine infections.
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Methods and Materials/Patients

This is a cohort study that was conducted in 2023 on 
patients with infectious spondylodiscitis in previous 
surgery who were referred to Shohadaye Tajrish 
Hospital in Tehran City, Iran. The data were collected 
prospectively (or retrospectively, as applicable), 
allowing for a comprehensive assessment of patient 
outcomes over time.

Inclusion criteria were being over 18 years of age, 
MRI findings consistent with spondylodiscitis, clinical 
and laboratory findings consistent with infectious 
spondylodiscitis, and history of recent spine surgery 
(defined as surgery within the last 6 months). 
Meanwhile, the exclusion criteria were pregnancy, age 
under 18 years, spontaneous infectious spondylodiscitis, 
spondylitis (tuberculosis, brucellosis, fungal), patients 
who did not refer for follow-up, and patients who did 
not accept medication and did not continue antibiotic 
treatment. Spondylodiscitis was diagnosed with MRI 
imaging findings with contrast injection, and laboratory 
and clinical findings. In addition to MRI with contrast, all 
patients underwent imaging with plain radiography and, 
if necessary, computed tomography (CT) scans without 
contrast to evaluate the decrease in vertebral height 
and vertebral destruction. The findings of all patients 
were confirmed by radiologists and neurosurgeons. 
To diagnose the microbiology of the infection, the 
blood culture was prepared from all patients, and, if 
necessary, diagnostic aspiration was performed under 
CT scan guidance. Based on previous studies, MRI 
findings were divided into 7 categories as follows: Height 
reduction and vertebra destruction, soft tissue abscess, 
paravertebral soft tissue involvement, disc destruction, 
compressive effect on the cord or thecal sac, epidural 
inflammation, and enhancement pattern in injection 
images. The enhancement pattern in MRI images was 
classified into the following three categories: 1) Disc or 
vertebra enhancement without soft tissue and dural 
enhancement; 2) Diffuse enhancement in soft or dural 
tissue; 3) Ring enhancement in soft or dural tissue. Also, 
neurological deficits were diagnosed and recorded 
for patients at the beginning of the visit by clinical 
examination.

Also, suffering from concomitant diseases leading to 
a weak immune system, such as diabetes, steroid use, 
hemodialysis, and kidney failure, was included in the 
initial information of the patients. All patients were 
treated with injectable antibiotics according to the 
organism cultured in the secretions or blood cultures 
during hospitalization and were discharged with oral 

antibiotics for at least 3 weeks. C-reactive protein 
(CRP) of the patients was measured and recorded 
at the beginning of treatment (CRP admission) and 
two weeks after discharge (CRP follow-up). Patients 
underwent clinical evaluation for pain and disability at 
least 3 months after the start of treatment, and were 
excluded from the study if they did not cooperate. 
In the outcome evaluation of patients, surgical or 
conservative treatment, assessment of improvement 
of systemic symptoms and pain (absence of pain, zero 
points, pain that can be controlled without painkillers, 
one point, pain that can be controlled with non-narcotic 
painkillers, two points, intractable pain control of three 
points), and improvement of laboratory parameters of 
inflammation (CRP) were considered. The initial MRI 
findings were compared with the treatment outcome of 
the patients with statistical tests. A good outcome was 
defined based on clinical criteria, including no need for 
surgical intervention during hospitalization and patient-
reported improvement in pain scores during follow-up. 
CRP level was analyzed as an independent continuous 
and categorical variable (≤10 vs >10) concerning clinical 
and imaging findings.

Mean±SD, median, and interquartile range were 
used to describe quantitative data, and frequency and 
percentage were used for qualitative variables. Mann-
Whitney, chi-square test score, or the Fisher exact 
test were used to compare the results between the 
two groups, depending on the type of answer under 
investigation and the results of the data normality 
test. Analysis was performed using the SPSS software, 
version 26. Also, a P<0.05 was considered statistically 
significant.

Results

A total of 39 patients matching the diagnostic criteria 
of spondylodiscitis after recent surgery (post-operative 
spondylodiscitis) based on clinical and laboratory 
findings and radiological findings (MRI) during the 
mentioned period, were referred to the Hospital. Of 
these, 6 patients were excluded from the study due to 
non-cooperation, and 1 patient had with non-pyogenic 
culture of secretions (tuberculosis bacillus in the context 
of previous discitis). All patients had a history of spinal 
fixation/laminectomy surgery in the last three months 
secondary to degenerative intervertebral disc diseases 
and had been referred to this center with complaints of 
pain and radicular symptoms.
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The site of infection was in the lumbar spine in 28 
patients and the lower thoracic spine in 4 patients. The 
average age of the whole sample is 56.78±12.59 years. 
Meanwhile, 20 patients (62.5%) were male and 12 
patients (37.5%) were female. In terms of age and sex, 
there was no statistically significant difference between 
the two groups. 

According to Table 1, all the variables in the whole 
sample were examined separately and by outcome. Out 
of the total number of 32 patients who were included in 
the study, 25(78.1%) patients had a good outcome, and 
the rest had a poor outcome.

Follow-up CRP levels were lower among patients 
with good clinical outcomes, given that CRP was part 
of the outcome definition. Therefore, no independent 
conclusion should be drawn from this comparison. 
However, we separately analyzed CRP as an outcome-
related biomarker concerning initial imaging findings 
(Table 1).

According to Table 2, we examined and compared 
imaging and clinical variables with the pain level of 
patients after recovery and discontinuation of antibiotic 
treatment. Patients who had no pain at the end of 
recovery or had tolerable pain without taking painkillers 
were placed in a group with a frequency of 18 people 
(56.3%). In addition, patients with controllable pain 
using non-narcotic painkillers or uncontrollable pain 
were separated into another group, with a frequency of 
14 people (43.8%).

According to Table 3, the patients were divided into 
two groups. The first group, with a number of 19 
people (59.4%), were patients who needed surgery 
during hospitalization. The second group, included 13 
(40.6%) patients who recovered with non-surgical and 
conservative treatment. Imaging and clinical variables 
were compared in these two groups.

According to Table 4, patients were divided based on 
follow-up CRP variable in such a way that the first group 
is less than 10 and the second group is more than 10, 
and the clinical and imaging variables were compared in 
the two groups. None of the imaging variables showed 
significant differences in the above two groups.

Discussion

MRI is the most sensitive imaging modality, whose 
findings in combination with increased inflammatory 
markers and clinical symptoms of the patient suggest 

infectious discitis. In the present study, all patients 
had findings of infectious spondylodiscitis in MRI with 
increased inflammatory markers (CRP) and positive 
cultures from blood samples, infectious collection, or 
aspiration. The incidence of postoperative infectious 
spondylodiscitis (POS) varies from 0% to 18% depending 
on the type of surgery. The lowest incidence is seen in 
decompression surgery and simple lumbar discectomy 
(0.6% to 3%) compared to instrumental fusion (6% to 
18%) [10]. Regarding the pathogenesis of POS, there are 
two possibilities, firstly, during surgery, contamination is 
directly implanted in the site, and secondly, the patient 
has a previous or current infection, and secondary to that 
infection spreads to the surgical site. For this reason, the 
risk of infection increases in patients who have underlying 
conditions leading to weakening of the immune system 
or infection in other organs. Several risk factors for discitis 
after spine surgery are known, including diabetes mellitus, 
chronic steroid use and underlying malignancy, dialysis, 
and HIV [11]. In the current study, out of 32 patients who 
were eligible to enter the study, 6 patients had underlying 
disease (4 patients with uncontrolled diabetes mellitus 
and 2 patients with diabetes and end-stage renal disease). 
None of the patients had other major organ infections. 
People who had an underlying disease had a significantly 
worse clinical outcome, but on the other hand, there 
was no significant relationship with the need for surgery 
in these patients. This problem could be due to the fact 
that clinicians prefer conservative treatment in this group 
of patients, although the overall clinical outcome will 
be unfavorable. Of course, based on previous studies, 
diabetes mellitus and hemodialysis are known risk factors 
for pyogenic spondylodiscitis (and not just POS). 

The mean age of the patients in the present study was 
56.78±12.59, and the frequency of male patients (62.5%) 
was higher than female patients (37.5%), which is similar 
to our results reported in other studies [12]. In this study, 
there was no relationship between the age of patients 
alone and the clinical outcome, which is the result in the 
study of Pola et al. [13] and Appalanaidu et al. [14], is also 
observed. Therefore, the underlying disease (comorbidity) 
is known to be a more important factor for the adverse 
outcome of these patients. The inflammatory marker CRP 
currently has the highest sensitivity in the diagnosis of POS 
and is also a more reliable marker in response to treatment 
than erythrocyte sedimentation rate (ESR), because it 
decreases faster and with a more reliable pattern. After 
surgery, CRP reaches its peak level within 2-3 days and 
decreases within 14 days [15] and returns to a normal level. 
Accordingly, 82% sensitivity in previous studies [16] is one 
of the cases that should direct the attention of clinicians to 
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treatment failure. In acute conditions, CRP increases faster 
than ESR, and vice versa, during recovery, CRP reaches a 
normal level earlier than ESR [17]. In the present study, 
the level of CRP was measured and recorded at least two 
weeks after discharge, and patients with CRP less than 
10 were classified as having a favorable outcome. Our 

study showed that patients who had follow-up CRP levels 
more than 10 are associated with more pain (back pain) 
in follow-up clinical examination. On the other hand, there 
was no significant relationship between initial MRI findings 
and follow-up CRP. 

Table 1. Variables separately between two groups with good and poor outcomes

Variables

Mean±SD/No. (%)

P
Total

Main Outcomes

Good Outcomes Poor Outcomes

Age (y) 56.78±12.59 56±13.75 59.57±7.11 0.516

Sex
Male 20(62.5) 17(68) 3(42.9)

0.379
Female 12(37.5) 8(32) 4(57.1)

CRP - admission 71.56±37.36 67.72±40.01 85.29±22.96 0.279

CRP - follow-up 13±7.84 9.96±4.85 23.86±6.87 <0.001

Comorbidity
No 26(81.3) 23(92) 3(42.9)

0.012
Yes 6(18.8) 2(8.0) 4(57.1)

Vertebral collapse
No 21(65.6) 18(72) 3(42.9)

0.197
Yes 11(34.4) 7(28) 4(57.1)

Abscess formation
No 12(37.5) 12(48) 0(0)

0.029
Yes 20(62.5) 13(52) 7(100)

Paravertebral involvement
No 23(71.9) 19(76) 4(57.1)

0.37
Yes 9(28.1) 6(24) 3(42.9)

Disc destruction
No 19(59.4) 16(64) 3(42.9)

0.401
Yes 13(40.6) 9(36) 4(57.1)

Cord/thecal sac compression
No 26(81.3) 22(88) 4(57.1)

0.101
Yes 6(18.8) 3(12) 3(42.9)

Epiduritis
No 14(43.8) 12(48) 2(28.6)

0.426
Yes 18(56.3) 13(52) 5(71.4)

Neurologic deficit
No 26(81.3) 22(88) 4(57.1)

0.101
Yes 6(18.8) 3(12) 3(42.9)

Pattern of enhancement  

Disc-vertebral enhancement 8(25) 8(32) 0(0)

0.001 Diffuse enhancement 11(34.4) 11(44) 0(0)

Ring enhancement 13(40.6) 6(24) 7(100)
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In the study of Ahn et al. They examined the relationship 
between initial and follow-up MRI findings with CRP 
and ESR, and soft tissue changes were related to CRP 
changes, and bone changes in vertebrae were related to 
ESR levels [18]. Also, Kapsalaki et al. [19] showed in their 
study that in the follow-up MRI, soft tissue changes are 

more related to the patient’s clinical condition (clinical 
signs and symptoms) than bone changes. In the study of 
Foreman et al. [20], patients with CRP greater than 10.1 
mg/dL showed more recurrence and required close 
monitoring for persistence of infection.

Table 2. Variables separately between the two groups based on the amount of pain after recovery

Variables

Mean±SD/No. (%)

P
Total

Pain After Recovery

First Group Second Group

Age (y) 56.78±12.59 56.72±14.41 56.86±10.32 0.977

Sex
Male 20(62.5) 12(66.7) 8(57.1)

0.718
Female 12(37.5) 6(33.3) 6(42.9)

CRP - admission 71.56±37.36 67.33±44.65 77±25.77 0.477

CRP - follow-up 13±7.84 9.33±5.49 17.71±8.03 0.001

Comorbidity
No 26(81.3) 17(94.4) 9(64.3)

0.064
Yes 6(18.8) 1(5.6) 5(35.7)

Vertebral collapse
No 21(65.6) 17(94.4) 4(28.6)

<0.001
Yes 11(34.4) 1(5.6) 10(71.4)

Abscess formation
No 12(37.5) 7(38.9) 5(35.7)

>0.999
Yes 20(62.5) 11(61.1) 9(64.3)

Paravertebral involvement
No 23(71.9) 14(77.8) 9(64.3)

0.453
Yes 9(28.1) 4(22.2) 5(35.7)

Disc destruction
No 19(59.4) 15(83.3) 4(28.6)

0.003
Yes 13(40.6) 3(16.7) 10(71.4)

Cord/thecal sac compression
No 26(81.3) 16(88.9) 10(71.4)

0.365
Yes 6(18.8) 2(11.1) 4(28.6)

Epiduritis
No 14(43.8) 7(38.9) 7(50)

0.721
Yes 18(56.3) 11(61.1) 7(50)

Neurologic deficit
No 26(81.3) 16(88.9) 10(71.4)

0.365
Yes 6(18.8) 2(11.1) 4(28.6)

Pattern of enhancement 

Disco vertebral enhancement 8(25) 5(27.8) 3(21.4)

0.039 Diffuse enhancement 11(34.4) 9(50) 2(14.3)

Ring enhancement 13(40.6) 4(22.2) 9(64.3)
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According to the obtained results, the patients whose 
CRP did not return to normal level in the follow-up 
examination needed antibiotic treatment, and longer 
treatment period, and a higher inflammatory level [21]. 
As a result, inflammatory cysts may be more permanent 
in these patients and lead to back pain.

Considering the significant relationship between 
disc destruction and reduction of vertebral height 
with patients’ pain and overall unfavorable outcome 
in our study, it is more reasonable to investigate the 
relationship between follow-up ESR and initial MRI 
findings and the pain level of patients after recovery.

Table 3. Variables separately between two groups without surgery and with surgery

Variables

Mean±SD/No. (%)

P
Total

Surgery

No Yes

Age (y) 56.78±12.59 57.77±15.25 56.11±10.8 0.72

Sex
Male 20(62.5) 7(53.8) 13(68.4)

0.473
Female 12(37.5) 6(46.2) 6(31.6)

CRP - admission 71.56±37.36 58.15±28.65 80.74±40.47 0.093

CRP - follow-up 13±7.84 10.54±5.32 14.68±8.92 0.144

Comorbidity
No 26(81.3) 13(100) 13(68.4)

0.059
Yes 6(18.8) 0(0) 6(31.6)

Vertebal collapse
No 21(65.6) 8(61.5) 13(68.4)

0.721
Yes 11(34.4) 5(38.5) 6(31.6)

Abscess formation
No 12(37.5) 12(92.3) 0(0)

<0.001
Yes 20(62.5) 1(7.7) 19(100)

Paravertebral involvement
No 23(71.9) 11(84.6) 12(63.2)

0.249
Yes 9(28.1) 2(15.4) 7(36.8)

Disc destruction
No 19(59.4) 8(61.5) 11(57.9)

>0.999
Yes 13(40.6) 5(38.5) 8(42.1)

Cord/thecal sac compression
No 26(81.3) 13(100) 13(68.4)

0.059
Yes 6(18.8) 0(0.0) 6(31.6)

Epiduritis
No 14(43.8) 8(61.5) 6(31.6)

0.149
Yes 18(56.3) 5(38.5) 13(68.4)

Neurologic deficit
No 26(81.3) 13(100) 13(68.4)

0.059
Yes 6(18.8) 0(0) 6(31.6)

Pattern of enhancement

Disco vertebral enhancement 8(25) 7(53.8) 1(5.3)

<0.001 Diffuse enhancement 11(34.4) 6(46.15) 5(26.3)

Ring enhancement 13(40.6) 0(0) 13(68.4)

Izadi G, et al. MRI and Clinical Outcome in Patients With Spondylodiscitis. Iran J Neurosurg. 2025; 11:E12.

https://irjns.org/


2025, Volume 11, E12

8

In most of the previous studies, clinical factors (for 
example, duration of symptoms, age of patients, 
presence of comorbidities, and neurological deficits) 
were compared with the outcome of patients [22]. In 
the current study, considering the importance of MRI in 
the early diagnosis of POS, it was discussed which initial 
MRI findings are more important to identify patients at 
risk of adverse outcomes.

Understanding the relationship between imaging 
findings, elevated CRP, and persistent pain is crucial for 
refining treatment strategies.

Imaging techniques, such as MRI and CT, can reveal 
structural abnormalities, including disc herniation, 
nerve root compression, and inflammatory changes. 
These findings are critical in diagnosing conditions like 
spondylodiscitis, which can lead to significant pain.

Table 4. Analysis of variables separately between two groups with and without CRP

Variables

Mean±SD/No. (%)

P
Total

CRP

>10 <10

Age (y) 56.78±12.59 58.47±11.09 55.29±13.95 0.486

Sex
Male 20(62.5) 9(60) 11(64.7)

>0.999
Female 12(37.5) 6(40) 6(35.3)

Comorbidity
No 26(81.3) 10(66.7) 16(94.1)

0.076
Yes 6(18.8) 5(33.3) 1(5.9)

Vertebal collapse
No 21(65.6) 8(53.3) 13(76.5)

0.266
Yes 11(34.4) 7(46.7) 4(23.5)

Abscess formation
No 12(37.5) 5(33.3) 7(41.2)

0.726
Yes 20(62.5) 10(66.7) 10(58.8)

Paravertebral involvement
No 23(71.9) 10(66.7) 13(76.5)

0.383
Yes 9(28.1) 5(33.3) 4(23.5)

Dise destruction
No 19(59.4) 7(46.7) 12(70.6)

0.087
Yes 13(40.6) 8(53.3) 5(29.4)

Cord/thecal sac compression
No 26(81.3) 11(73.3) 15(88.2)

0.383
Yes 6(18.8) 4(26.7) 2(11.8)

Epiduritis
No 14(43.8) 4(26.7) 10(58.8)

0.087
Yes 18(56.3) 11(73.3) 7(41.2)

Neurologic deficit
No 26(81.3) 15(88.2) 11(73.3)

0.383
Yes 6(18.8) 2(11.8) 4(26.7)

Enhancement

Disco-vertebral enhancement 8(25) 7(41.2) 1(6.7)

0.075Diffuse enhancement 11(34.4) 5(29.4) 6(40)

Ring/linear enhancement 13(40.6) 5(29.4) 8(53.3)
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CRP is an acute-phase protein produced by the liver 
in response to inflammation. Elevated levels of CRP 
indicate an ongoing inflammatory process, which may 
correlate with the severity of tissue damage observed 
on imaging. The inflammatory response, indicated by 
elevated CRP, can sensitize nociceptive (pain-sensing) 
pathways. This sensitization may lead to heightened 
pain perception, even in the absence of significant 
structural damage.

Imaging findings may reveal changes in the spinal 
cord or nerve roots that contribute to neurogenic 
inflammation. This condition can exacerbate pain 
through the release of pro-inflammatory mediators, 
which further sensitizes pain pathways.

Persistent pain can be a result of maladaptive 
neuroplastic changes, where the nervous system 
becomes increasingly sensitive to stimuli. This 
phenomenon can be linked to both the structural 
changes seen on imaging and the biochemical markers 
of inflammation, such as elevated CRP.

Understanding the interplay between imaging findings 
and inflammatory markers can lead to more targeted 
treatment approaches. For instance, patients with high 
CRP levels and specific imaging findings may benefit 
from anti-inflammatory medications or biologics that 
target the underlying inflammatory process.

By elucidating the pathophysiological mechanisms 
underlying the relationship between imaging findings, 
elevated CRP, and persistent pain, clinicians can better 
tailor treatment strategies to address the complex 
nature of pain syndromes.

In the study of Urrutia et al. [23], Patients who had 
evidence of abscess formation as well as neurological 
deficits required more surgery. In the present study, 
the evidence of the presence of an abscess had a 
significant relationship with the outcome of surgery. 
In the study of Widdrington et al. [24], Factors that 
influenced the adverse outcome of patients, including 
diabetes mellitus, neurological deficits at the time 
of presentation, and radiological evidence of cord 
compression, were evaluated. In our study, all patients 
who had evidence of compressive effect on the sac 
or cord and had neurological deficits at the time of 
referral underwent decompression surgery, but in the 
follow-up study, there was no significant relationship 
with persistent pain in these patients. Patients with 
spondylodiscitis who require surgery in the course of 
the disease usually experience a more severe form of 

the disease; however, it has been well demonstrated 
that patients who underwent surgery had a better 
neurological outcome [19]. 

In the study of Uchida et al., the pattern of epidural 
enhancement and soft tissue in MRI injection images 
was divided into two categories, the diffuse pattern, 
which suggests simple cellulitis or granulomatous tissue 
with micro abscess and indicates the phlegmon stage of 
infection; and the ring-like pattern, which suggests an 
abscess surrounded by a wall of granulation tissue [25]. 
In this study, it was shown that ring-like enhancement 
has a stronger relationship with the amount of surgery, 
and the current study is consistent with these results. 
In previous studies, it was shown that epidural linear 
enhancement based on epididymitis is seen in two-
thirds of patients with spondylodiscitis [26], but the 
only clinically and surgically important factor is epidural 
abscess and circular enhancement pattern [27]. It is 
also noteworthy that in previous studies, epidural 
linear intensification remains in follow-up MRI images 
despite clinical improvement. In our study, 56% of the 
patients had evidence of epididymitis, and there was 
no significant relationship between this factor and the 
clinical outcome of the patients.

Conclusion

The study highlights the importance of MRI findings 
and CRP levels in assessing clinical outcomes in patients 
with infectious spondylodiscitis. Our findings indicate 
that lower CRP levels correlate with better outcomes, 
supporting the use of CRP as a valuable indicator in 
clinical practice. 

Limitations 

In terms of The relatively small number of participants 
can limit the generalizability of the results. A larger 
sample size would provide more robust data and enhance 
the reliability of the conclusions drawn. Meanwhile, 
the study included only postoperative spondylodiscitis 
cases, which may introduce selection bias. This limitation 
affects the applicability of the findings to a broader 
population of patients with spondylodiscitis, as those 
who did not undergo surgery were not represented. 
Also, the follow-up period for some aspects of the 
study was limited to only three months. This short 
duration may not adequately represent the long-term 
outcomes and complications associated with surgical 
interventions, potentially skewing the understanding of 
the treatment’s effectiveness.
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