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ABSTRACT

Objective: To analyze the demographics and other patterns associated with patients diagnosed with
spondylodiscitis.

Methods: In this retrospective observational study, data from 96 patients diagnosed with discitis based on
clinical and imaging findings at Lady Reading Hospital, a tertiary care center in Peshawar was reviewed. Data
collected included demographic information, clinical presentation, and diagnostic imaging findings. Logistic
regression analysis was used to assess risk factors, with results presented as odds ratios (OR) and 95%
confidence intervals (Cl).

Results: Among the 96 patients (57 males, 39 females; mean age 45.5 years), vertebral body involvement was
observed in 56% of cases. Cord compression was noted in 36% of patients, significantly associated with
advanced age (OR = 1.05; 95% Cl: 1.02-1.08, p < 0.01). Decreased disc height was present in 65% of cases,
correlating with higher risks of vertebral body abscesses (65%) and psoas abscesses (52%). The lumbar spine
was the most commonly affected region, with multilevel involvement observed predominantly in older adults
(p = 0.07).

Conclusion: The study highlights the high prevalence of complications in spondylodiscitis and emphasizes the
need for timely diagnosis and intervention. These findings can guide improvements in clinical protocols to
enhance patient care in low-resource settings.
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INTRODUCTION

Spondylodiscitis sometimes referred to as discitis,’
is a severe infection of the intervertebral disc space
and vertebral endplate(s). In adults isolated discitis
is rarely an isolated entity but may be occasionally
seen in children.? Usually, it is the hematogenous
progression of osteomyelitis, mostly affecting
older adults, though it can arise at any age.® The
primary causative agents include Staphylococcus
aureus and Mycobacterium tuberculosis, which
outlines the worldwide challenge posed by both
bacterial and mycobacterial infections.* Symptoms
of spondylodiscitis are often nonspecific, like
recent-onset lower back pain, fever, or other
neurological issues that may delay the diagnosis.
This delay can lead to disease progression,
increasing the risk of complications such as
abscess formation, vertebral collapse, spinal
instability, and chronic neurological impairment.”

Rapid accurate diagnosis is critical for effective
management of spondylodiscitis. Although CT
scans and radiographs can supplement
information, they are less effective for early or soft
tissue changes. Magnetic resonance imaging (MRI)
is the preferred diagnostic tool due to its high
sensitivity (96%) and specificity (93%) for detecting
early infection signs like decreased T1 signal
intensity, increased T2 signal intensity, and loss of
vertebral endplate definition.® Imaging studies are
thus important for diagnosing spondylodiscitis
and monitoring progression and the development
of complications like epidural abscesses or
vertebral deformities.’

Spondylodiscitis has its own set of unique
challenges, particularly in healthcare environments
with limited resources, where delays and restricted
access to advanced imaging are known to worsen
outcomes. Radiological evaluation plays a critical
role in guiding treatment decisions. The low- and
middle-income  countries owe their high
prevalence of spinal infections to the economically
disadvantaged and infectious disease factors, such
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as high rates of tuberculosis.® Studies show that
both conservative and surgical interventions are
often needed to address issues like spinal
deformities or abscesses.’ However, conservative
treatment alone may risk relapse, emphasizing the
importance of personalized strategies informed by
imaging.

Our study focuses on  radiological
complications in patients with spondylodiscitis
treated at Lady Reading Hospital, a major tertiary
care center in Peshawar, Pakistan. As a regional
referral hub, we manage a diverse patient
population with various infectious origins. Through
a retrospective analysis of cases managed over the
past nine months, we aim to identify the types and
prevalence of complications, such as epidural
abscesses, vertebral osteomyelitis, and
deformities. Additionally, this study aims to
explores clinical and demographic factors related
to these complications.

In spondylodiscitis like any other condition,
understanding patterns and risk factors is essential
for enhancing patient care. The findings from our
study will help improve clinical practices,
particularly in resource-limited settings, by
providing insights into effective diagnostic and
treatment strategies. As the global burden of
spinal infections rises, especially in regions where
tuberculosis is endemic, our findings could have
broader implications for healthcare policy and
patient management.'

MATERIAL AND METHODS
Study Design

This retrospective observational study aimed to
assess the MRI imagining patterns and
complications in patients diagnosed with
spondylodiscitis at Lady Reading Hospital,
Peshawar, over a nine-month period.

Study Setting

The study was conducted at Lady Reading
Hospital, a tertiary care facility in Peshawar,
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Pakistan, known for managing various advanced
spinal conditions, including spondylodiscitis.

Study Population

Patients who presented to the hospital with a
diagnosis of spondylodiscitis between January
2024 and September 2024 were included in the
study. The diagnosis was confirmed through
clinical assessment and imagining especially MRI
findings. All age groups and both genders were
considered for inclusion.

Inclusion Criteria

Patients of all ages were diagnosed with
spondylodiscitis  (discitis) based on clinical
presentation and MRI findings. MRI documented
evidence of complications during hospital
admission or follow-up visits.

Exclusion Criteria

Patients with incomplete medical records or
insufficient MRI data. Patients were transferred to
another facility, resulting in incomplete follow-up
data.

Data Collection

Data was obtained retrospectively from the
hospital's electronic medical records, focusing on
MRI findings. The MRI parameters assessed
included:

Patient Information: MR number, name, age,
and gender.

Level of Disc Involvement: Identification of the
specific intervertebral disc level(s) affected in the
cervical, thoracic, lumbar, or sacral spine.

Intervertebral Disc Height: Assessment of disc
height as either decreased or not decreased.

Vertebral Body height reduction/Compression
Fracture: Presence or absence of compression
fractures.
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End Plate Involvement: Involvement of the
superior and/or inferior vertebral endplates.

Vertebral Body Involvement: Infection affecting
the vertebral bodies with MRI signal changes.

Abscess Formation: Presence of abscesses
categorized as epidural, paravertebral, paraspinal,
or psoas abscess.

Cord Compression: Evidence of spinal cord

compression on MRI.

Soft Tissue Inflammation: Inflammatory
changes in  surrounding tissues (epidural,
paravertebral, paraspinal).

Other Findings: Additional abnormalities were
noted, such as multiple-level involvement or
atypical features.

Imaging Assessment

A team of consultant radiologists with over 10
years of experience independently reviewed the
MRI studies, focusing on the parameters listed
above. Discrepancies between the radiologists'
findings were resolved by consensus. Radiological
findings were classified based on the type and
extent of complications, including abscess size,
spinal level affected, and degree of vertebral
involvement.

Data Analysis

Descriptive Statistics: Used to summarize
patient  demographics, levels of spinal
involvement, and types of radiological

complications observed on MRI. Frequencies and
percentages were calculated for categorical
variables.

Bivariate Analysis: Associations between patient
characteristics (e.g., age, gender) and specific MRI
findings were evaluated using chi-square tests.

Multivariate Analysis: Logistic regression was
employed to identify independent risk factors for
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SpeCIfIC radiological complications, with Table 1: Gender-Specific Complications in Spondylodiscitis Patients.
results reported as odds ratios and 95%
. . . Total

confidence intervals. Metric Value Male Female

Ethical Considerations: The study was Compression Fracture 10 5 5

approved by the Institutional Review xerEeEra: ony X‘t‘)"""eme”t 5‘21 3; 13

Board (IRB) of Lady Reading Hospital (Ref ESirdir;IaAchZss scess 12 10 5

No: 410/LRH/MTI), and all data were Paravertebral Abscess 25 17 8

anonymized to maintain  patient Paraspinal Abscess 12 9 3

confidentiality, in line with the ethical ESOZSCAbsceSS. ;g 2? 18

. . . . . or ompression

guidelines of the Declaration of Helsinki. Soft Tissueplnflammation (Epidural) y . 5
Soft Tissue Inflammation (Paravertebral) 19 11 8
Soft Tissue Inflammation (Paraspinal) 12 7 5

RESULTS

Dataset Overview

The study examined records of 96 patients
diagnosed with spondylodiscitis, with a mean age
of approximately 45.5 years, highlighting a broad
age range. A higher prevalence of spondylodiscitis
was observed in male patients compared to
females (57 males Vs 39 females).

General Characteristics of Disc
Involvement

The majority of patients displayed reduced
intervertebral disc height. Both superior and
inferior endplate involvement was common.
Vertebral body involvement was observed in
approximately 56% of cases. Spinal cord
compression appeared in 36%.

Radiological Findings and
Demographics
Gender-Specific Analysis of
Complications

Table 1 details gender-specific complications,
providing frequencies of various conditions across
male and female patients. Notable findings include
the relatively high incidence of vertebral body
involvement and paravertebral abscesses, with
males slightly more affected in several categories.
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Age Distribution and Complication
Rates

Complication frequencies varied across age
groups, as shown in Table 2, indicating distinct
patterns. Notably:

The prevalence of compression fractures and
soft tissue inflammation was higher in patients
over 40.

Younger patients (0-20 years) showed fewer
complications, suggesting that advanced age may
correlate with increased complication risks.

Disc Level Involvement Patterns

The L4-L5 and L5-S1 levels were the most
commonly affected disc regions in patients with
discitis, as visualized in Figure 2. This concentration
suggests that the lower lumbar discs may be more
vulnerable to infection or degeneration in
spondylodiscitis cases.

Statistical Analysis of Complications by
Age and Gender

T-Test Results for Gender Differences

Statistical comparisons between male and female
patients did not yield significant differences in
most complication rates (p-values > 0.05).
However, epidural abscess and cord compression
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approached statistical significance (p-values

~
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possible gender-based risk factors. All these

0.07), warranting further investigation into findings are compiled in Table 3.
Table 2: Age Group-Specific Complication Rates in Spondylodiscitis Patients.
[ § a .§ .E .E
= w c £ - -
i 5., £ % B & 4 & E Eg ¢
s F 8§ < 2 < 3 § 8 E= £ E3
3 5 Lo o2 > 2 > g 8 £ &Ss% s§ sS=
= c b T < © —_ Q2 Qo S= S= S=
iG] T ) [ <] = ] < £ c =2 c & < %
[ 5 e 8 2 o ® % c - 5 - 3 -_ g =2
-3 U b4 g 9 5 5 £ ‘2 S v} g8 S5 g5
< 2 t E 2 e} () (%] o - w0 ~ n E w A
o 9 £ e = > © g = Ao 2 o=
g 3 e & 8 0§ § £ ES E
8 o = = = =
> <} <} <}
v v v
0-20 Female 0 1 0 0 1 0 2 0 0 1 0
0-20 Male 0 3 0 1 2 1 3 1 0 1 0
21-40 Female 2 4 0 0 4 2 3 3 1 1 2
21-40 Male 0 6 1 3 4 1 0 6 2 4 1
41-60 Female 3 11 0 1 2 1 3 4 2 5 1
41-60 Male 1 13 1 2 4 2 0 10 3 4 4
61-80 Female 0 3 0 1 1 0 1 3 2 1 2
61-80 Male 3 9 0 2 3 3 2 5 1 2 1
81-100 Female 0 0 0 0 0 0 0 0 0 0 0
81-100 Male 1 4 0 2 4 2 1 3 0 0 1
Distribution of Disc Involvement Levels
17.5
15.0
125
g
g 10.0
3
g
L o715
5.0
251
0.0
NARAGRVIRVEIRCIRVER NG N AR UNVIRV IRV AR SV ARV SN v SR N g A RV APL
NIV ARV AR ARV ()\(’b s ,»'\,'O F & 00,9 <> b\j’ 6\9‘ gV é‘\?‘ ,\’Q’Q &K W \P‘b@ b\?, ,\10’0 Q' o N & N e
< & & F 9 T A & &
9’ N F oAt 9 F
KV & NARVAFCANC N
o O N
NSV 3
-
&
Disc Level
Figure 2: Frequency of Intervertebral Disc Level Involvement.
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Ch l'squar e Test f or Table 3: T-test results for Gender Differences in Complication Rates.
Complication Complication Male Female P Significance
Correlation 2 (Mean + SD)  (Mean +SD)  value 9
. . Epidural Abscess 25+0.8 23+0.7 0.07  Approached
Table 4 displays Ch".sqlfare Cord Compression 32+ 11 31+£1.0 0.07  Approached
test results for associations Other Complications 18+ 06 17 £ 05 >0.05 Not Significant
among various
complications. These
findings
Underscore pattems of co- Table 4: Chi-Square Test Results for Complication Associations.
occurrence . and mdep?nd?nce Complication Chi2 Statistic P-Value
between different complications, | vertebral body involvement 415639669 0.318220858
with notable findings including: Vertebral body Abscess 55.14893617 0.035547187
A significant association Epidural abscess 42.79365079 0.272885398
between vertebral body abscesses Paravertebral abscess 40.12377031 0.376215517
d bral i | Paraspinal abscess 42.94017094 0.2677597
and vertepral involvement. Psoas abscess 2827628097  0.874832936
No significant association Cord compression 41.99142497 0.302000754
between compression fractures and Soft tissue inflammation Epidural 18.53656931 0.996685804
abscess formation. Soft tissue inflammation Paravertebral 39.13055366 0.418864668
Soft tissue inflammation Paraspinal 31.98046398 0.743159449
Correlation Matrix of
comp“cations Correlation Matrix of Complications in Spondylodiscitis Patielnotos
Th I t t . (F 3) vertebral body Compression fracture -0.05 -0.026 0.031 -0.026 0.041 0.096 '
e correlation matrix igure 0.75
Visua”y represents the Vertebral body involvement - 0. 013 014 014 0079 0033 014
10.50
relat|onsh|ps among va rious Vertebral body Abscess - -0.05 039 025 -0.055 -0.063 0.19
— . 2 -0.25
complications,  with  notable 2 Epidural abscess--0.026 014 = 039 Vol | 0048 027 037
. 9 -0.00
mOderate Correlatlons between E‘ Paravertebral abscess - 0.031  0.14 0.25 0.57 0.21 0.46 0.34
epidural  and paravertebral 8 %

Paraspinal abscess --0.026 0.079 -0.055 -0.048

abscesses (0.57) and between
vertebral body abscesses and
epidural abscesses (0.39). These
associations may suggest
common progression patterns,
aiding in clinical prediction and
management of spondylodiscitis.
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Table 5 depicts logistic regression
analysis which found age to be a
A significant predictor of vertebral body abscess,
with older age correlating with increased odds (OR

Figure 3: Correlation Matrix of Complications in Spondylodiscitis Patients.
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= 1.05; 95% Cl: 1.02-1.08; p < 0.01). Gender,
however, did not significantly impact the likelihood
of complications.

Comp|icati0n5 Table 5: Logistic Regression Analysis Predicting Vertebral Body Abscess.
and Co- .. Mean Age  Mean Age T- P-
Complication . . A
Occurrence (With) (Without) Statistic Value
Vertebral body involvement 52.33 36.83 4.21 0.00
Patterns Vertebral body Abscess 38.50 45.70 -0.52 0.61
Common Epidural abscess 52.08 44.62 1.25 0.21
. Paravertebral abscess 50.44 43.83 1.47 0.14
PathWGyS n Paraspinal abscess 55.50 4413 1.93 0.06
Abscess Psoas abscess 41.80 46.25 -0.81 0.42
. Cord compression 52.80 41.39 2.88 0.00
Formation Soft tissue inflammation Epidural 49.91 44,99 0.79 043
Epidural abscesses Soft tissue inflammation Paravertebral 45.16 45.65 -0.10 0.92
often co-occur with Soft tissue inflammation Paraspinal 53.00 44.49 1.43 0.16
paravertebral
abscesses, possibly reflecting Table 6: Complication Rates by Disc Height and Endplate Involvement.
:a spread from  vertebral Incidence with Incidence with
involvement. Complication Decreased Disc Endplate
Vertebral body Height (%) Involvement (%)
involvement showed a high Vertebral Body Abscess 65 70
frequency of progression to Psoas Abscess >2 >>
. Epidural Abscess 40 43
cord ) ) compre.s,5|.on, Paravertebral Abscess 48 50
undeI’SCOI’Ing Its association Cord Compression 62 65
with severe infection states. Soft Tissue Inflammation (Epidural) 45 47
Soft Tissue Inflammation (Paravertebral) 50 52

Disc Height Reduction
and Complication Severity

Patients with decreased disc height were more
likely to experience vertebral body involvement
and psoas abscess formation, suggesting that loss
of disc height may be an indicator of infection
severity.

All This is Compiled in Table 6

The above findings provide a detailed view of the
complication patterns in spondylodiscitis, with age
and disc height reduction emerging as potential
predictors of complication severity. Future studies
may explore further demographic predictors and
assess preventive strategies in managing advanced
spondylodiscitis cases.
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DISCUSSION

Our study points out the spectrum of radiological
patterns and complications of spondylodiscitis,
highlighting the importance of advanced imaging
that may play a part in the management of the
disease. Despite being rare, it is a significant
challenge due to its tricky diagnosis, treatment,
and prevention of its complications. Frequent
complications,  especially  vertebral  body
involvement, abscess formation, and spinal cord
compression, are emphasized in our study,
particularly in older patients. These findings are in
concert with accumulated data from the literature,
which considers age one of the predictive factors
for poor outcomes in spinal infections."" Higher
incidence of involvement of the lower lumbar
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spine is also in concert with reports on the
biomechanical and vascular predisposition of the
lumbar spine, as evidenced by the L4-L5 and L5-S1
presentation, which is more sensitive to
degenerative changes and infection.'

The leading risk factors that came up in our
analysis were age group changes, where the
prevalence of complications significantly increased
in patients above 40 years. These findings also
concur with the previously mentioned studies
describing a higher incidence of spondylodiscitis
and its complications in the elderly population,
which are explained by the theories of
immunosenescence and age-related degenerative
changes.” These aging factors result in reduced
immune efficacy and heightened susceptibility to
bacterial infections, including those of the spine.
These factors further raise the comorbidity burden
due to conditions such as diabetes, malignancy,
etc, that afflict the elderly and enhance their
susceptibility to severe infection.” These
observations align with other studies which state
that the elderly have a higher risk for poor
outcomes in spinal infection owing to delay in
diagnosis and advanced disease at the time of
presentation.

The next significant finding in our study was
the association of decreased intervertebral disc
height with complications such as vertebral body
abscesses and psoas abscess formation. In the
majority of cases, degenerating disc disease is
associated with loss of disc height.” This has now
been identified as a precursor to serious infection.
Reduced disc height is usually associated with far-
advanced spondylodiscitis. In most cases, this disc
height reduction is accentuated by infection-
induced disc erosion. Previous studies showed that
it is directly related to the progressive involvement
of vertebrae and soft tissue complications of
adjacent tissue. Ibrahim et al also supported the
same evidence that MRI findings of loss of disc
height are an important predictor of severe
infection, and also it has a very indicative role in
early intervention.
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Gender was not identified as a statistically
significant factor in overall complication rates;
though in subcategory analyses, epidural abscess
and cord compression were marginally higher in
males. Again, this is consistent with prior studies
suggesting that the pathology of spondylodiscitis
is less influenced by gender but more influenced
by systemic and age-related factors. It may have a
higher incidence in males due to occupational
exposure and indulging in a backup lifestyle, but
our findings support a relatively gender-neutral
disease course.

Another observation is the co-existence of the
complications, more so between the epidural and
paravertebral abscesses. It indicates a route of
progression where vertebral body abscesses
extend to the surrounding tissues. This is further
confirmed by Viezens et al, who, in their paper,
stated that most vertebral body infections
progress to soft tissue and epidural spaces if
treatment is not well instituted in time. As such, the
high  prevalence of  multi-compartmental
abscesses in our study underlines the significance
of MRI as one of the primary imaging techniques
sensitive to early inflammatory changes. MRI thus
plays a very important role in identifying minor soft
tissue abnormalities that are not usually picked up
during a CT examination, especially in the early
period of infection.™

On multivariate logistic regression analysis,
age remained an independent predictor of
vertebral body abscesses, with increased odds of
forming an abscess for each additional year. The
predictive value of age supports the hypothesis
that advanced age contributes to the inflammatory
and structural vulnerability of the spine. El-
Sharkawi has also cited that elder patients with
spondylodiscitis have a propensity for progressive
complications due to impaired spinal vascularity
and reduced healing potential.’

In resource-poor settings, timely diagnosis and
management of spondylodiscitis pose
considerable challenges. Advanced imaging is
usually not available promptly in resource-
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constrained settings. Therefore, diagnosing is
delayed, with possible aggravation of the diseases.
Balcescu et al, addressed resource constraints:
"Regions with poor availability of MRI and other
diagnostic modalities tend to have poorer
outcomes in terms of spinal infection, higher
complication rates, and chronic neurological
deficits."”” As such, it agrees with our findings and
points out the relevance of resource allocation in
improving imaging capability, especially among
high-risk demographics.

Our series also confirms that vertebral
involvement and spinal cord compression are
serious complications that bear immense
importance in terms of patient outcome and the
need for surgical intervention when conservative
management may be insufficient. The indication
for surgery is usually cord compression. The rate of
cord compression in our series is high, estimated
at approximately 36%, which is somewhat similar
to that reported by Feun LG et al, in a series of
patients with a spinal infection. This has pointed
out the fact that patients with vertebral body
involvement have to be followed up vigilantly
given their increased risk of progression to cord
compression, which may subsequently cause
irreversible neurological deficits unless managed
promptly.™

CONCLUSION

This review has underlined the fact that
spondylodiscitis is a complex disease because of
the  complications  with  vertebral  body
involvement, formation of an abscess, and cord
compression; therefore, the elderly are particularly
affected by this disease. Age was a significant
predictor of poor outcomes, which is important to
recognize and thus suggests age-specific
management. The most frequent levels of affection
in the lumbar spine were L4-L5 and L5-S1, in line
with previous studies that had established its
susceptibility. Our findings emphasize MRI as the
cornerstone for early diagnosis, especially in
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resource-poor settings where delay in diagnosis

often leads to poor outcome. Complication
evolution identified, with the frequent
combination of epidural and paravertebral

abscesses, may allow for early intervention.

In essence, the study advocates for the strategy
of greater imaging and an individualized approach
to managing patient groups considered at higher
risk, to minimize complications and optimally
address spondylodiscitis, especially in resource-
poor settings. Future studies should include
multicenter, longitudinal data to provide a better
understanding of the condition and its
management in diverse settings.

LIMITATIONS

As a retrospective analysis, it relies on the accuracy
and completeness of existing medical records,
which may introduce biases and limit data
consistency.

The study's single-center design restricts the
generalizability of findings to broader populations.

The sample size, while adequate, may not
capture all demographic and clinical variations.

Limited access to advanced imaging in
resource-constrained environments may have led
to underdiagnosed cases.

The absence of long-term follow-up restricts
our understanding of the chronic progression and
relapse risks.
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