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Abstract
Introduction  Surgical intervention can be an option in the treatment of primary spinal infection as a means to control 
infection, improve severe paralysis and save lives. However, there is a knowledge gap regarding how the patients fare after 
restitution, in terms of patient-reported outcomes (PROMs). This study aims to assess the outcomes 1 year after surgical 
treatment for primary spinal infection using PROMs by analyzing data with available cases from the national Swedish spine 
registry (Swespine).
Methods  This retrospective case-control cohort study included 907 patients who underwent surgery for primary spinal 
infection, registered in Swespine between 2006 and 2023. Among them, 82 patients had complete baseline and one-year 
follow-up data. Variables included age, sex, BMI, mortality rate, reoperation rate, and preoperative and one-year postopera-
tive scores for the EQ-5D index, EQ-visual analogue scale (VAS), and Numerical Rating Scale (NRS) for back/neck and leg/
arm pain. Patient status at one year post-surgery were calculated using ANCOVA analysis and compared with a cohort of 
healthy controls (n = 273) and with the I year follow-up of patients surgically treated for degenerative lumbar spine disease 
(n = 89,478). Patients’ return to work 1 year after the surgery were also assessed via postal questionnaires.
Results  One year post-surgery, spinal infection patients showed significant improvements in the EQ-5D index, EQ-VAS, 
and NRS scores (p-values: <0.001, < 0.001, 0.002, 0.001). The EQ-5D index improvement exceeded the minimum clinically 
important difference (MCID) of 0.24, but NRS improvements fell below the MCID threshold of 2.5. Despite improvements, 
the postoperative EQ-5D index remained significantly lower in the spinal infection group than in population-based controls 
(control: 0.93, infection: 0.49; p < 0.001). Additionally, EQ-5D and EQ-VAS improvements were less pronounced compared 
to degenerative disease patients (infection: 0.51, 57.3; degenerative: 0.65, 67.2; p < 0.001). The reoperation rate was 18.2%, 
and half of the working patients (20/40) had not resumed work within a year.
Conclusion  Surgical treatment for spinal infection improves life quality and pain. However, pain relief remains suboptimal, 
as the improvements do not reach the MCID. One year postoperatively, PROMs in spinal infection patients remain worse 
than those in population-based controls and degenerative disease patients, suggesting persistent symptoms despite healing 
and restitution of the spinal infection.

Keywords  Primary spinal infection · Operation · EQ-5D index · EQ-visual analogue scale (VAS) · Numerical rating 
scale (NRS)
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Introduction

Spinal infection accounts for 2–7% of all musculoskeletal 
infections annually [1] Among spinal infections, spondy-
lodiscitis is the most common, with an estimated annual 
incidence of 0.2 to 4.4 cases per 100,000 people in West-
ern countries [2]. The incidence of spinal infection has been 
steadily increasing worldwide, largely due to the aging 
population and the rising prevalence of associated compli-
cations, such as immunosuppressive conditions [3, 4]. Spi-
nal infection may lead to neurological deficit, residual pain 
needing long-term analgesia, persistent spinal deformity, 
permanent reduction in quality of life and the mortality rate 
is up to 20% [5].

The first-line treatment for spinal infection is antibiotic 
administration, which has a strong antimicrobial activity 
against infecting organisms [6, 7]. While some cases achieve 
recovery with antibiotic therapy alone, there are cases that 
require surgical intervention. Common surgical indications 
include neurological deficits, abscess, unmanageable pain, 
deformity due to bone loss, and failure of antibiotic treat-
ment. The surgical procedures vary widely in spinal infec-
tion, including decompression, fusion and, debridement 
using an endoscope [8]. Recent studies have demonstrated 
that early surgical treatment provides more effective con-
trol of infection and result in shorter hospital stay [3, 9]. 
However, despite these findings, there are very few stud-
ies that specifically evaluate patient-reported outcomes 
(PROMs) following surgical treatment of spinal infections. 
Specifically, there is a knowledge gap regarding the change 
between preoperative and postoperative PROMs in patients 
with primary spinal infections. The reason for this is that 
primary spinal infections often require emergency surgery, 
hence, the time to obtain PROMs from patients preopera-
tively, is pressing.

The national Swedish Spine register (Swespine) was 
founded in 1998 and cervical spine procedures has been 
included since 2006. Approximately 80% of all spine surger-
ies in Sweden are registered and postal follow-up question-
naires are filled in by the patients at 1 year post-operatively. 
It offers a unique possibility to evaluate any differences in 
outcome between baseline and one-year follow-up in a large 
real-life database.

Our objective was to investigate how the patients fare 
after surgical treatment for primary spinal infection, by the 
use of PROMs at baseline and after one year of follow-up.

Patients and methods

Trial design

This study analyzed prospectively collected data from 907 
patients who underwent surgery based on the surgeon’s diag-
nosis of primary spinal infection, registered in the Swespine 
register between 2006 and 2023. The infections recorded in 
this registry include spondylitis (M46.2), discitis (M46.3), 
spondylodiscitis (M46.5), epidural abscess (G06.2), and 
epidural abscess combined with spondylodiscitis/disci-
tis (G06.99 + M46.5). The diagnostic codes were assigned 
according to a modified version of the tenth revision of the 
International Classification of Disease (ICD-10). As control 
groups, we used data from 89,478 patients who had surgi-
cal treatment for degenerative lumbar spine conditions [10], 
along with a cohort of 273 population-based controls [11] 
who responded to the quality-of-life questionnaire.

Data collection and outcome

Patients were prospectively asked to fill in preoperative 
patient data including routine demographics, smoking 
habits, history of previous surgery, and PROMs, including 
EQ-5D, EQ-Visual analog scale (VAS) and Numerical Rat-
ing Scale (NRS) separately for back/neck and leg/arm pain. 
The surgeon recorded data including diagnosis, symptoms 
leading to surgical intervention, the length of time with 
back/neck and leg/arm pain that had persisted prior to sur-
gery, surgical treatment and level of surgery, perioperative 
complications and etiology. Postal follow-up questionnaires 
with information about perioperative complication and re-
operation as well as PROMs were sent to the patients at 1 
year postoperatively [10]. Patients were also asked the fol-
lowing six questions with multiple choice answers:

Q1 Has your spondylodiscitis fully healed?
Q2 Has the surgery improved your preoperative 

symptoms?
Q3 Are you satisfied with the surgery you underwent?
Q4 Have you returned to work?
Q5 Do you take pain relief medication or tablets for your 

back problems?
Q6 How far can you walk at a normal pace?
The primary outcome was the EQ-5D index based on the 

UK-TTO tariff (ranging from − 0.6 to 1 with higher scores 
reflecting a better quality of life) [10]. The minimum clini-
cally important difference (MCID) is 0.24 for EQ-5D [12]. 
Secondary outcomes were the NRS for back/neck and leg/
arm pain (ranging from 0 to 10, with higher scores indicat-
ing more severe pain) [13], EQ-VAS (ranging from 0 to 100 
with higher scores indicating better health), complication 
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rates, reoperation rates, and mortality. The MCID is 2.5 for 
NRS of the back/neck and leg/arm [14].

As a sub-analysis, demographic data, EQ-5D index, 
EQ-VAS, and NRS scores of patients with primary spinal 
infection were compared according to surgical procedure 
(decompression alone vs. decompression with instrumented 
fusion), sex, and infection site (the cervical, thoracic, or 
lumbar spine).

Study oversight

This study was approved by the Swedish ethics review 
board, January 31st, 2024 (Referens: 2023-07573-01). 
Swespine is a national register founded in 1998, governed by 
the Swedish Society of Spinal Surgeons (www.4s.nu) with 
public financial support. Inclusion into the registry works 
on an opt-out basis communicated through posters at the 
clinics and postal written information that patients receive 
together with the questionnaires. All Swedish citizens have 
a personal identity number and therefore patients data can 
be monitored even when different providers are involved.

Statistical analysis

The normality of the data was tested using the Shapiro-Wilk 
test. The results are presented as median (interquartile range 
[IQR]) for nonparametric variables (non-normally distrib-
uted data) and mean ± standard deviation (SD) for para-
metric variables (normally distributed data). The Wilcoxon 
matched-pairs signed rank test was employed to compare 
baseline data with data collected one year post-surgery. 
Differences in continuous variables between groups were 
evaluated using the Mann-Whitney U test, while Fisher’s 
exact test was used to compare proportions. Missing values 
were treated as missing and were not imputed. ANCOVA 
was performed to compare the one-year mean scores of the 
EQ-5D index and EQ-VAS between the spinal infection 
group and patients with degenerative lumbar conditions 
who underwent surgery, adjusted for covariates such as 
age, sex, and baseline values. Additionally, ANCOVA was 
applied to compare the one-year mean EQ-5D index scores 
between the spinal infection group and the population-based 
controls, adjusting for age and sex as covariates. The value 
of the one-year mean EQ-5D index and EQ-VAS are pre-
sented with 95% CIs. Statistical analyses were performed 
using GraphPad Prism version 10 (GraphPad Software, San 
Diego, CA, USA), with a significance level set at p < 0.05 
for two-group comparisons. For three-group comparisons, 
a Bonferroni correction was applied to adjust for multiple 
testing, resulting in an adjusted significance threshold of 
p < 0.016 (i.e., 0.05/3).

Results

Out of a total of 907 spine infection patients, 167 provided 
preoperative EQ-5D data. Of these, 82 patients also com-
pleted the EQ-5D assessment one year after surgery (Fig. 1). 
Table 1 outlines the demographic and clinical characteris-
tics of the 82 patients. A causative pathogen was identified 
preoperatively in 64.6% (53/82) of the cases with Staphylo-
coccus aureus being the most common, detected in 29.2% 
(24/82) of the cases. Neurological symptoms were the most 
common reason for surgical intervention in the “Symptoms 
and Findings Leading to Surgical Intervention” category, 
comprising 29.2% of cases. Pain was another significant 
factor, reported by 17.0% of patients. A combination of 
neurological symptoms and pain accounted for 68.1% of all 
indications for surgery. In terms of surgical management, 
39 patients (47.5%) underwent decompression with fixa-
tion, of whom 3 received combined anterior and posterior 
fixation, while the remaining 36 underwent posterior fixa-
tion only. The duration of back/neck and leg/arm pain that 
the patients experienced prior to surgery are presented in 

Fig. 1  Study flowchart
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reoperation rate within one year following surgical treat-
ment for spinal infections was 18.2% (15/82). In the initial 
total dataset comprising 904 patients, the reoperation rate 
was 13.3%. There were missing data regarding the mortality 
in 84 patients but in the remaining cohort of 823 patients the 
one-year mortality rate was 0.4% (4 patients).

Outcome at 1 year after surgery

At one year after surgery, significant improvements were 
observed in the EQ-5D index, EQ-VAS and NRS scores for 
both back/neck pain and leg/arm pain compared with base-
line levels (Table 3).

The EQ-5D index showed a mean improvement that 
exceeded the MCID of 0.24, whereas the NRS scores for 
back/neck and leg/arm pain, despite demonstrating statis-
tically significant mean improvements at the group level, 
remained just below the MCID of 2.5 points. A sub-anal-
ysis was performed to assess whether the rate of improve-
ment differed between surgical techniques among the 82 

Table  2. Among the 82 patients, 34 (41.4%) experienced 
neck/back pain within three months prior to surgery, and 32 
(39.0%) reported arm/leg pain within the same period. In 
terms of infection sites for these 82 patients, 22 had infec-
tions in the cervical spine, 25 in the thoracic spine, 31 in 
the lumbar spine, and 4 cases were unclassifiable. Among 
the perioperative complications of primary spinal infection, 
misplaced implants were the most common, occurring in 
4 patients (4.8%), followed by vascular injury, which was 
observed in 3 patients (3.6%). Other complications included 
dural tear in 2 patients (2.4%), and one case each (1.2%) 
of surgical site infection, nerve root injury, urinary tract 
infection, and vocal fold paralysis. Of the 82 patients, the 

Table 1  Demographic and clinical characteristics of the cohort under 
study
Variables N = 82
Age (yrs) 64.5 (55.0–

71.0) [0]
Male, n (%) 31 (38.7) 

[2]
BMI (kg/m2) 25.7 (22.7–

30.3) [16]
Smoker, n (%) 14 (17.2) 

[1]
Previous spine surgery (%) 21 (25.6) 

[0]
Pathogen, number (%)
  Staphylococcus aureus 24 (29.2)
  Escherichia coli 3 (3.6)
  Streptococcus 2 (2.4)
  Pseudomonas aeruginosa 2 (2.4)
  Tuberculosis 4 (4.8)
  MRSA 6 (7.3)
  Others 12 (14.6)
  Non-identified 29 (35.3)
Symptoms and Findings Leading to Surgical Interven-
tion, number (%)
  Neurological symptoms 24 (29.2)
  Pain 14 (17.0)
  Progressive deformity 3 (3.6)
  Neurological symptoms + Pain 18 (21.9)
  Neurological symptoms + Progressive deformity 2 (2.4)
  Pain + Progressive deformity 3 (3.6)
  Neurological symptoms + Pain + Progressive 
deformity

3 (3.6)

  Abscess or treatment failure despite infection 
treatment

3 (3.6)

  No Answer 12 (14.6)
Surgical management, number (%)
  Decompression 43 (52.4)
Decompression with Fusion 39 (47.5)
The values are expressed as median and interquartile range (IQR) 
for continuous variables and as percentages (%) for categorical vari-
ables. The brackets [x] present the number of missing values. Years 
(yrs), Body mass index (BMI), Methicillin-Resistant Staphylococcus 
Aureus (MRSA)

Table 2  Duration of back/neck and leg/arm pain prior to surgery
N = 82

Duration of Neck/Back pain prior to Surgery, n (%)
  No pain 11 (13.4)
  Less than 3 months 34 (41.4)
  3 to 12 months 12 (14.6)
  More than 1 years 15 (18.2)
  No answer 4 (4.8)
Duration of Leg/Arm pain prior to Surgery, n (%)
  No pain 31 (37.8)
  Less than 3 months 32 (39.0)
  3 to 12 months 7 (8.5)
  More than 1 years 9 (10.9)
  No answer 3 (3.6)
The values are expressed as percentages number = n (%)

Table 3  Comparison of the NRS and Eq. 5D data between baseline and 
1 year after the operation
Variables Baseline data 1 year 

follow-up 
data

The degree 
of improve-
ment, 
p-value

NRS
  Back/Neck-pain 7.0 (4.0–9.0) [8] 3.0 (1.0-6.7) 

[8]
2.3 (3.5), 
< 0.0001

  Leg/Arm-pain 5.0 (0.0-7.5) 
[10]

2.0 (0.0–
5.0) [10]

1.3 (3.6), 
0.002

EQ-5D index 0.12 
(-0.08-0.68)

0.65 
(0.13–0.76)

0.25 (0.47), 
< 0.0001

EQ-5D VAS 44.3 (25.7) 57.3 (23.4) 
[2]

12.7 (28.4), 
< 0.0001

The values are expressed as geometric mean and standard deviation 
(SD) or median and interquartile range (IQR) for continuous vari-
ables. Numeric rating scale (NRS), EQ-5D visual analog scale (EQ-
5D VAS)
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individuals was performed using ANCOVA analysis, 
adjusted for age and sex. This analysis revealed that spi-
nal infection patients had significantly lower EQ-5D index 
scores one year after surgery (mean 0.49, 95% CI 0.44–0.54) 
compared with population-based individuals (mean 0.93, 
95% CI 0.90–0.95; p < 0.001). Additionally, the EQ-5D 
index and EQ-VAS scores of spinal infection patients one 
year postoperatively were compared with those of patients 
who underwent surgery for degenerative lumbar spine dis-
ease. This comparison, also using ANCOVA analysis and 
adjusted for age, sex, and baseline data, demonstrated that 
patients treated for spinal infection had significantly lower 
scores in both the EQ-5D index and EQ-VAS one year post-
operatively than those treated for degenerative lumbar spine 
disease (Table 6).

Questions at 1 year of follow up

One year after surgery, a follow-up survey was conducted 
with 82 patients who had complete EQ-5D data at both 
baseline and the one-year mark (Fig. 2). Of these, exclud-
ing those who did not respond, 72/78 (92.3%) reported that 
the infection had resolved, and 62/80 (77.5%) indicated 
improvement in their preoperative symptoms. Despite this, 
40/62 (64.5%) had not returned to work, and 51/82 (61.2%) 
continued to use pain medication for neck or back pain. 
A separate analysis of the 42 patients under the age of 65 
within the working population revealed that 2 (4.7%) indi-
viduals were not employed originally, 12 (28.5%) returned 
to full-time work, 8 (19.0%) returned to work part-time, and 
20 (47.6%) had not returned to work. Even when the analy-
sis was restricted to the working population, half (20/40) of 
the spondylodiscitis patients had not returned to work by 
one year post-surgery.

Discussion

Our study presents the first cohort with results from PROMs 
in patients surgically treated for primary spinal infection. 
It demonstrates that patients’ quality of life as well as their 
pain improve one year after surgery compared with preop-
erative levels. However, the improvement in the EQ-5D 
index exceeded the MCID, the improvement in NRS scores 
did not, suggesting that the degree of pain relief achieved 
through surgical treatment was insufficient.

This study found that the EQ-5D score one year after sur-
gery for spinal infection remained significantly lower than in 
population-based individuals and in patients who underwent 
surgery for degenerative lumbar disease. This suggests that 
while surgery improves symptoms, some persist. It has been 
reported that 15% of patients undergoing surgical treatment 

patients with spinal infection. Of these, 39 patients under-
went decompression combined with fusion surgery, while 
43 patients had decompression surgery alone. The findings 
revealed no significant differences between the two groups 
in terms of EQ-5D index, EQ-VAS, or NRS scores (back/
neck pain and leg/arm pain), either at baseline or one year 
postoperatively (Table 4). Furthermore, another sub-analy-
sis was conducted by dividing the 82 patients by sex (male: 
31, female: 49, unknown: 2). No significant differences 
were observed between males and females in the baseline 
data, but males had significantly higher NRS scores for Leg/
Arm pain compared with females at the one year follow-up 
(3.5 vs. 2.3, p = 0.03) (Table 5). Additionally, demographic 
and PROMs data were compared according to the infec-
tion site; however, no significant differences were found 
in EQ-5D index, EQ-5D VAS, or NRS scores among the 
three groups (cervical, thoracic, and lumbar) (Supplemental 
Tables 1 and 2).

A comparison of the one-year postoperative EQ-5D index 
in spinal infection patients with that of population-based 

Table 4  Comparison of the NRS and Eq. 5D data between spinal infec-
tion patients who underwent spinal fusion or decompression surgery
Variables Decompression 

group
(N = 43)

Decompression 
with Fusion group
(N = 39)

p- 
value

Age, yrs 67 (56–70) 63 (47–71) 0.44
Male, n (%) 18 (43.9) 13 (33.3) [2] 0.36
BMI (kg/m2) 26.3 (23.8–31.9) 

[3]
24.0 (21.6–28.9) 
[13]

0.09

NRS
Back/Neck-pain
  Baseline data 8.0 (4.0–9.0) [3] 6.0 (4.0–9.0) [4] 0.52
  One Year data 3.5 (1.0-6.2) [1] 3.0 (0.7-7.0) [1] 0.65
  Degree of 
Improvement

2.6 (3.5) [4] 2.0 (3.5) [3] 0.50

Leg/Arm-pain
  Baseline data 5.0 (0.0–7.0) [3] 4.0 (0.0–8.0) [6] 0.93
  One Year data 3.0 (0.7-5.0) [1] 1.0 (0.0-4.2) [1] 0.13
  Degree of 
Improvement

1.0 (3.1) [4] 1.6 (4.1) [6] 0.84

EQ-5D index
  Baseline data 0.08 (-0.16-0.65) 

[0]
0.18 (-0.07-0.72) 
[0]

0.96

  One Year data 0.65 (0.08–0.76) 
[0]

0.65 (0.15–0.81) 
[0]

0.50

  Degree of 
Improvement

0.23 (0.50) [0] 0.28 (0.44) [0] 0.56

EQ-5D VAS
  Baseline data 43.9 (26.3) [0] 44.9 (25.4) [0] 0.79
  One Year data 56.7 (21.8) [0] 58.1 (25.4) [0] 0.91
  Degree of 
Improvement

12.8 (28.0) [0] 12.7 (29.2) [0] 0.70

The values are expressed as geometric mean and standard deviation 
(SD) or median and interquartile range (IQR). The brackets [x] pres-
ent the number of missing values. Abbreviations: Numeric rating 
scale (NRS), EQ-5D visual analog scale (EQ-5D VAS)
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medical treatment alone, although these benefits tend to 
diminish over time [9, 20].

The goal of spinal infection treatment is to eliminate 
infection, restore spinal function, and reduce pain. The 
Infectious Diseases Society of America (IDSA) recom-
mends a 6-week antibiotic course for most non-specific 
spondylodiscitis cases [6]. Although there are reports that 
neurological symptoms improve in 72.7% of patients with 
spondylodiscitis treated with antibiotics alone [21], it has 
also been reported that the risk of conservative treatment 
failure increases in the presence of concomitant epidural 
abscess, further osteomyelitis, or diabetes [22]. Frequent 
clinical monitoring and weekly inflammatory marker 
checks are essential to assess treatment response. Failure is 
suggested if symptoms persist or worsen after four weeks 
[17]. In such cases, surgical intervention may be necessary. 
Furthermore, previous reports have shown that the presence 
of ambulatory dysfunction at the time of initial presenta-
tion in patients with spinal epidural abscess is associated 
with poorer long-term quality of life [23], suggesting that 
more aggressive intervention may be warranted in such 
cases. Previous studies also indicate that surgery leads to a 
shorter term of antibiotics and hospital stay compared with 
medical treatment alone in spondylodiscitis patients [9, 20]. 
However, regarding complications associated with surgical 
treatment for spinal infections, Ukon et al. reported that the 
incidence of complications varies significantly depending 
on the patient’s preoperative risk level. According to their 
findings, patients with high-risk scores experienced com-
plication rates of up to 84%, whereas those in the low to 
moderate risk categories had complication rates of approx-
imately 5% [24]. The indication for surgical treatment of 
primary spinal infection should be determined with careful 
consideration, considering not only the clinical symptoms 
but also the individual risk profile of each patient.

Notably, in the subset of 82 patients with complete data, 
the overall return-to-work rate at one year following surgery 
for spinal infection was 35.4%, with a rate of 50.0% among 
those within the working-age population. There are four 
previous studies that have discussed return-to-work out-
comes following surgery for spondylodiscitis, all of which 
are small case series [25–28]. These studies (all surgical) 
reported that 88% (83/94) of patients had returned to normal 
work activities at the last follow-up. One factor contribut-
ing to the present study’s results may be that 40 out of the 
82 patients with complete baseline and one-year postopera-
tive data were aged 66 or older, an age group commonly 
associated with retirement. Additionally, Sweden’s social 
insurance system may have also influenced the outcomes. 
However, further research is needed to investigate factors 
such as the severity of paralysis.

for spondylodiscitis exhibited neurological deficits and 
23% experienced persistent back pain one year after sur-
gery [15]. Another study also reported that approximately 
15% of patients with spondylodiscitis did not experience 
improvement in pain or neurological deficits following sur-
gical treatment [16]. Regarding the factors associated with 
residual symptoms in spondylodiscitis, delayed diagnosis 
and MRSA have been reported as significant contributors 
[17]. Two meta-analyses have reported that surgical treat-
ment leads to greater symptom improvement compared with 
conservative management in spondylodiscitis patients [18, 
19]. However, significant heterogeneity was noted in both 
analyses. Furthermore, past reports have indicated that in 
patients with spinal infection, surgical treatment leads to 
greater improvements in functional scores compared with 

Table 5  Comparison of the data between sex in the infection group
Variables Male (N =31) Female (N =49) p-value
Age (yrs) 67.0 (55.0-

70.0) [0]
64.0 (54.5-71.5) 
[0]

0.98

BMI (kg/m2) 25.6 (23.2-
28.7) [5]

26.4 (21.9-30.8) 
[11]

0.77

NRS
  Back/Neck-pain
    Baseline 8.0 (3.0-9.7) [3] 7.0 (4.0-8.0) [5] 0.25
    1 year follow up 6.0 (2.0-8.0) [3] 2.0 (1.0-6.0) [5] 0.14
    Degree of 
Improvement

1.2 (3.5) [3] 2.8 (3.4) [5] 0.10

  Leg/Arm-pain
    Baseline 2.0 (0.0-9.7) [4] 5.0 (1.0-7.0) [5] 0.20
    1 year follow up 4.0 (1.0-6.0) [4] 2.0 (0.0-4.0) [5] 0.03
    Degree of 
Improvement

-0.1 (3.8) [4] 2.2 (3.3) [5] 0.0094

EQ-5D index
    Baseline 0.15 

(-0.24-0.72)
0.08 (-0.07-
0.67) [0]

0.63

    1 year follow up 0.62 (-0.01-
0.76) [0]

0.65 (0.55-0.79) 
[0]

0.15

    Degree of 
Improvement

0.19 (0.56) [0] 0.30 (0.41) [0] 0.73

EQ-5D VAS
    Baseline 39.3 (27.6) [1] 47.6 (24.2) [0] 0.09
    1 year follow up 53.6 (25.6) [1] 60.8 (21.5) [0] 0.18
    Degree of 
Improvement

14.2 (33.0) [1] 13.2 (24.8) [0] 0.34

Table 6  Comparison between infection patients and degenerative 
patients one year post surgery using ANCOVA analysis

Degenerative group Infection group P-value
EQ-5D index,
Mean (95%CI)

0.65 (0.65- 0.66) 0.51 (0.45- 0.58) < 0.001

EQ-5D VAS,
Mean (95%CI)

67.2 (67.0- 67.3) 57.3 (52.3- 62.3) < 0.001

The values are expressed as mean and 95% Confidence interval (CI). 
Abbreviations: EQ-5D visual analog scale (EQ-5D VAS)
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Moreover, since the diagnosis of primary spinal infection 
in this study was based on the surgeon’s clinical judgment 
rather than microbiological confirmation, the possibility of 
selection bias must also be considered. Lastly, the study did 
not include the Oswestry Disability Index (ODI) or Neck 
Disability Index (NDI). Notably, 61% of spondylodiscitis 
patients were still taking pain medication for neck or back 
pain one year postoperatively. Future studies incorporating 
ODI and NDI are needed for a more comprehensive assess-
ment of postoperative outcomes.

This study has several limitations. First, it lacks a com-
parison with a non-surgical group. Future research should 
compare long-term PROMs between surgical and conser-
vative treatment (e.g., antibiotic therapy) for spinal infec-
tions. Second, due to the emergency nature of the surgery, 
baseline data were often missing. Although this study is the 
first to compare preoperative and postoperative PROMs in 
patients with primary spinal infections, we cannot rule out 
the possibility that this selection bias may have affected the 
comprehensive evaluation of the surgical outcomes. A pro-
spective study could help address this issue. Additionally, 
the study does not stratify outcomes by fixation technique. 

Fig. 2  Response to 1 year questionnaire
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Conclusion

This study demonstrates that surgical intervention for spinal 
infections improves PROMs, though pain relief remains lim-
ited as NRS improvements did not meet the MCID. Despite 
significant gains, EQ-5D scores were lower compared to 
population-based controls and patients treated for degenera-
tive lumbar spine disease, indicating persistent symptoms 
in the cohort of infection patients. The low return-to-work 
rate and continued pain medication use highlight the lasting 
impact of spinal infections.
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