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ABSTRACT ___

INTRODUCTION: Lymphoma of the spine is an uncommon manifestation of extra nodal lymphoma. Although
lymphoma more commonly involves the vertebral body or epidural compartment, intramedullary lymphoma may rarely
occur. Spondylodiscitis is an infection of intervertebral disc, adjacent vertebrae and paraspinal tissues either as a
result of systemic spread or direct invasion of the spine. OBJECTIVE: To evaluate differences between imaging
features of lymphoma vs. infective spondylodiscitis. MATERIALS AND METHODS: In a retrospective observational
study, we included diagnosed cases of lymphoma and infective spondylodiscitis in the spine. The study was conducted
in radiology department of Shifa International Hospital Islamabad, 20 patients of lymphoma and 20 patients of infective
spondylodiscitis were included in the study from radiology information system between January 2018 to December
2022. Frequencies and percentages were used for categorical variables. Levene’s test for equality of variances was
applied on our data using SPSS version 23 to look for statistically significant variables. RESULTS: Intervertebral
disc involvement was most commonly seen in patients of infective spondylodiscitis while very few cases of lymphoma
showed this feature either in cervical, lumbar or dorsal spine. Contiguous involvement of 1-3 vertebral bodies was
more commonly seen in infective spondylodiscitis while in lymphoma diffuse marrow signal abnormality involving
whole spine was common. Pre, para spinal abscesses were seen in patients of infective spondylodiscitis while masses
in patients of lymphoma. Pre and para spinal abscesses/masses, epidural abscess/mass and vertebral bodies
involvement in cervical spine, spinal cord enhancement in lumbar spine and lymph node involvement as a whole were
significantly different variables in these two study groups. We had two patients where there was some overlap of
findings, and it was difficult to diagnose on imaging, one of them was proven as infective spondylodiscitis and the
other one as lymphoma which initially presented as infective spondylodiscitis on imaging. Therefore, Lymphoma can
present as infection on imaging. CONCLUSION: MRI is a modality of choice in diagnosing infective spondylodiscitis
It also can help us differentiate it from lymphoma in majority of the cases. However, in a small percentage of population,
overlap of imaging features can occur.
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Introduction ___

Primary bone lymphoma (PBL) represents an infrequent lymphomas like follicular, T-cell lymphoma, diffuse
osseous disorder characterized by exclusive involvement lymphoblastic lymphoma, small lymphocytic lymphoma
in the skeletal system, most common form being the can be seen in minority of the cases. It primarily afflicts
diffuse large B-cell lymphomas while other types of the adult demographic. It constitutes a minority subset
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of about 3 - 7% of primary bone neoplasms and less
than 2% of the entire spectrum of adult lymphomas.
Remarkably, the spinal column harbours only 9% of
these cases.! Magnetic resonance imaging (MRI) is the
preferred modality for local staging, and (18-fluoro-
deoxy glucose- Positron Emission Tomography/ com-
puted tomography (18F-FDG-PET/CT) serves as the
gold standard for distant staging. Therapeutic strategies
hinge on a combination of chemotherapy and radio-
therapy, with surgical interventions specifically reserved
for addressing neurological complications and spinal
instability.2

Spondylodiscitis (SD), or vertebral osteomyelitis, is a
serious infection affecting the vertebral body or disc,
potentially extending to the epidural space, posterior
elements, and paraspinal soft tissues. While SD can
manifest at any age, it exhibits a higher incidence in
individuals under 20 years and those aged between 50
and 70 years, with a notable male predominance. Its
clinical impact necessitates timely diagnosis and
intervention due to associated morbidity and mortality.3
The primary causative agents for spinal infections
include pyogenic bacteria, granulomatous tuberculosis
(TB) or fungal infections, and less commonly, parasitic
aetiologies.4 Early diagnosis, coupled with targeted
antibiotic therapy, is imperative to forestall disease
progression. Diagnosis is challenging due to nonspecific
symptoms, and MRI, particularly with gadolinium
contrast, is the preferred modality with a sensitivity of
97%, specificity of 93%, and an accuracy of 94%.35-8
Typically, spinal infections reveal characteristic imaging
features, such as low T1 signal intensity, elevated T2
signal intensity, and enhanced changes within the
affected marrow post-gadolinium administration. It excels
in revealing soft tissue and bone pathology but has
limitations in assessing treatment response.3.4

A study conducted by M. C. Haddad and H. S. Sharif in
1993 explored the MRI differences between infective
SD and general neoplasms of spine including giant cell
tumours, aneurysmal bone cyst, osteoblastoma, etc.®
However, there is no study in the literature which high-
lights imaging differences of lymphoma particularly and
infective SD, making it a pilot study. Our study seeks to
refine spinal pathology diagnosis by utilizing advanced
imaging, specifically gadolinium-enhanced MRI, to
distinguish between lymphoma and infective processes.
This differentiation is pivotal for guiding targeted thera-
peutic intervention such as chemotherapy for lymphoma
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or specific antimicrobial regimens for infective aetio-
logies. Ultimately, our study aspires to augment clinical
decision-making by providing a robust imaging-based
framework for accurate differentiation, thereby enhancing
the efficacy of patient management in spinal pathology.

Materials and Methods ____

In a retrospective observational study, carried out in the
Radiology department of Shifa International Hospital,
40 patients (20 with confirmed diagnosis of lymphoma
and 20 with infective SD) were selected using convenient
sampling technique from January 2018 till December
2022. The data was retrieved from radiology information
system. It took about one month to conduct the study
(from 1st December till 30th December 2022). The
diagnosis was confirmed through histopathological exa-
mination or culture findings, ensuring accurate differen-
tiation between the two entities. The study analysed
MRI scans and reports retrospectively. At the time of
reporting, the radiologist was unaware of the final
diagnosis as biopsy and cultures were taken after MRI.
Patients with histopathological confirmed spinal
lymphoma and with a microbiological or histopatho-
logical diagnosis of spinal infective SD were included
in the study. While those with intra medullary lesions,
who did not proceed with biopsy or cultures, having
inadequate imaging with artefacts, and those with history
of trauma and spinal fractures were excluded.
Following variables were taken into account; age, gender,
cervical, dorsal or lumbar spine involvement, disc space
involvement (oedema and enhancement) present or
absent and if present whether mild (<50%) moderate
(50%) or severe (>50%), Vertebral bodies involvement
(oedema and enhancement) present or absent, and if
present whether one to three segments, more than three
segments or whole spine is involved. Epidural abscess
or mass present or absent, spinal cord enhancement
present or not, pre and para spinal abscess or mass
present or absent, Lymph node involvement yes or no.
Age is only continuous variable in our data and repre-
sented as mean = standard deviation. Frequencies and
percentages were calculated for rest of the nominal
(vertebral body involvement, epidural abscess, spinal
cord enhancement, pre and para spinal abscess or
mass, lymph node involvement) and ordinal variable
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(disc space involvement). Levene’s test for equality of
variances was applied to look for significantly different
variables between the two groups. P value less than
0.05 was considered significant.

All MRI scans were performed using a standardized
protocol on 1.5 or 3 Tesla, which included the following
sequences:

1. T1-weighted Imaging (T1WI) sagittal and axial
sequences: To assess anatomical details and bone
marrow involvement.

2. T2-weighted Imaging (T2WI) sagittal and axial
sequences: To evaluate the water content and
presence of oedema.

3. Short Tau Inversion Recovery (STIR) sagittal seg-
uence: For detecting bone marrow and soft tissue
oedema.

4. Contrast-enhanced T1-weighted Imaging (CE-T1WI)
axial and sagittal sequence: To characterize the
enhancement patterns of lesions.

B'e_s_u'l'ts__

(Tab.1) shows characteristics of lymphoma group while
(Tab.2) shows that of infective SD. (Fig.1) shows
comparison of different imaging features of lymphoma
and infective SD in lumbar spine.

The mean age of lymphoma group was 47.80 + 20.06.
There were 12 (60%) males and 8 (40%) females. Mild
disc space involvement was seen in only 1 (5%) patient
in cervical spine and 1 (5%) in dorsal spine. No involve-
ment of disc in lumbar spine was seen in lymphoma
group. Moderate to severe disc involvement was not
seen in any part of the spine. 1-3 vertebral body
involvement was seen in cervical spine in 2 (10%),
Dorsal spine 3 (15%) and lumbar spine in 4 (20%)
patients. More than 3 segment involvement was seen
in 3 (15%) patients in dorsal spine and 2 (10%) patients
in lumbar spine while no such pattern of involvement
was seen in cervical spine. Diffuse marrow signal
abnormality involving whole spine was seen in 2 (10%)
patients in MRI cervical spine, 2 (10%) in dorsal and 2
(10%) in lumbar spine. Epidural mass was seen in 2
(10%) patients in MRI cervical spine, 2 (10%) in dorsal
and 2 (10%) in lumbar spine. Spinal cord enhancement
was seen in 2 (10%) patients in MRI cervical spine,
6(30%) in dorsal and 4 (20%) in lumbar spine. Pre and
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Age (mean and SD) | 47.80+20.06
Gender Male Female
12(27.9%) 8(18.6%)
Disc Space Cervical spine | Dorsal spine | Lumber spine
involvement (p value 0.68) | (pvalue0.721) | (p value 0.100)
No 19(95%) 19(95%) 20(100%)
Mild 1(5%) 1(5%) -
Moderate - -
Severe - -
Vertebral body Cervical spine | Dorsal spine | Lumber spine
involvement (p value 0.000%) | (pvalue 0.228) | (p value 0.554)
No 16 (80%) 12 (60%) 12(60%)
1-3 segments 2(10%) 3(15%) 4 (20%)
More than 3 segments - 3 (15%) 2 (10%)
Whole spine 2 (10%) 2(10%) 2(10%)
Epidural mas Cervical spine | Dorsal spine | Lumber spine
(p value 0.014%) [ (pvalue 1.000) | (p value 0.624)
2(10%) 2(10%) 2(10%)
Spinal and Cervical spine | Dorsal spine | Lumber spine
enhancement (p value 0.685) | (pvalue 0.076) | (pvalue 0.011%)
2(10%) 6(30%) 4(20%)
Pre and para spinal | Cervical spine | Dorsal spine | Lumber spine
mass (p value 0.000%) [ (pvalue0.210) | (p value 0.348)
4(20%) 16 (80%) 2(10%)
Lymph nod «
inyvn;R/er?\:n? 7(35%) (p value 0.000%)
Table 1: Lymphoma group
Age (mean and SD) | 31.50+21.32
Gender Male Female
11(55%) 9(45%)
Disc Space Cervical spine | Dorsal spine | Lumber spine
involvement (p value 0.68) | (pvalue0.721) | (p value 0.100)
No 8 (40%) 12(60%) 8 (40%)
Mild 2 (10%) - 2 (10%)
Moderate 10 (50%) 8 (40%) 10(50%)
Severe - - -
Vertebral body Cervical spine | Dorsal spine | Lumber spine
involvement (p value 0.000%) | (pvalue 0.228) | (p value 0.554)
No 9 (45%) 11(55%) 6 (30%)
1-3 segments - 1(5%) 4 (20%)
More than 3 segments 11(55%) 8 (40%) 10 (50%)
Whole spine - - -
Epidural mas Cervical spine | Dorsal spine | Lumber spine
(pvalue 0.014%) | (pvalue 1.000) | (p value 0.624)
2(10%) 2(10%) 3(15%)
Spinal and Cervical spine | Dorsal spine | Lumber spine
enhancement (p value 0.685) | (pvalue 0.076) | (pvalue 0.011%)
7(35%) 11(55%) 9(45%)
Pre and para spinal | Cervical spine | Dorsal spine | Lumber spine
mass (p value 0.000%) [ (pvalue 0.210) | (p value 0.348)
1(5%) 1(5%) 4(20%)
Lymph node "
involvement 1(5%) (p value 0.000%)

Table 2: Infective spondylodiscits group
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Figure 1: Comparison of different imaging features of lymphoma
and infective SD in lumbar spine.

paraspinal masses were seen in 4 (20%) patients in MRl
cervical spine, 16 (80%) in dorsal and 2 (10%) in lumbar
spine. Lymph node involvement was seen in 7 (35%) of
patients.

The mean age of SD group was 31.50 + 21.32. There
were 11 (55%) males and 9 (45%) females. In cervical
spine, mild disc space involvement was seen in 2 (10%)
patients while moderate involvement in 10 (50%)
patients. In dorsal spine moderate involvement of spine
was seen in 8 (40%) patients. 2 (10%) patients had mild
disc involvement and 10 (50%) had moderate disc
involvement in lumbar spine. Severe involvement of disc
was not seen in any part of the spine. 1-3 vertebral body
involvement was seen in Dorsal spine in 1 (5%) and
lumbar spine in 4 (20%) patients. More than 3 segment
involvement was seen in 11 (55%) patients in cervical
spine, 8 (40%) patients in dorsal spine and 10 (50%) in
lumbar spine while whole spine involvement was seen
in spondylodiscitis patients. Epidural abscess was seen
in 2 (10%) patients in MRI cervical spine, 2 (10%) in
dorsal and 3 (15%) in lumbar spine. Spinal cord enhan-
cement was seen in 7 (35%) patients in MRI cervical
spine, 11(55%) in dorsal and 9 (45%) in lumbar spine.
Pre and paraspinal abscesses were seen in 1 (5%)
patients in MRI cervical spine, 1(5%) in dorsal and 4
(20%) in lumbar spine. Lymph node involvement was
seen in 1 (5%) patient. Pre and para spinal abscesses/
masses, epidural abscess/mass, vertebral bodies
involvement in cervical spine, spinal cord enhancement
in lumbar spine and lymph node involvement as a whole
were significantly different variables in these two study
groups with p values less than 0.05. We had two patients
where there was some overlap of findings, and it was
difficult to diagnose on imaging, one of them was proven
as infective SD and the other one as lymphoma which
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initially presented as infective spondylodiscitis on
imaging. Therefore, lymphoma can present as infection
on imaging. (Fig.2a,b,c) show imaging features of
infective spondylodiscitis on MRI while (Fig.3a,b,c) show
imaging features of lymphoma.

Figure 2A: STIR bright signal involving L3-L4 vertebral bodies as
well as intervening disc in a patient of infective spondylodiscitis.

Figure 2B: Peripherally enhancing abscess involving L4 vertebral
body.
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Figure 2C: Paraspinal and vertebral abscesses at the level of L4.

Figure 3A: Heterogeneous marrow signal with STIR bright lesion
at L4, L5 and S1 and relative sparing of disc in a patient of
lymphoma.

Figure 3B: Large lobulated enhancing lesion involving L4, L5 and
S1.
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Figure 3C: Axial post contrast sequence showing lobulated
enhancing mass at L4, L5 and S1.

Di .
Spinal pathology can manifest through a broad spectrum
of conditions, ranging from benign to highly malignant.
Infection of discs, adjacent vertebral bodies as well as
para spinal soft tissues is also routinely seen in radiology
practice. Both conditions may present with back pain,
neurological symptoms, and systemic signs such as
fever or weight loss.10,11,12 MRl is the preferred imaging
modality for assessing spinal pathologies due to its
superior soft tissue contrast and multiplane capability.
Despite MRI’'s advantages, overlapping imaging charac-
teristics can complicate diagnosis.

Key imaging markers for differential diagnosis:
Involvement of the intervertebral disc: Infective SD
charac-teristically involves the intervertebral disc early
in the disease course, with marked disc space narrowing
and destruction.6.13 In contrast, lymphoma typically
spares the disc, even when multiple vertebral bodies
are involved.14.15 Although, Disc space involvement was
more commonly seen in patients with SD in our study
as seen in the literature, non-significant results of this
variable in our study can be due to smaller sample size.
Pattern of enhancement: Infective SD often shows a
peripheral enhancement pattern with central non-
enhancing areas due to abscess formation,6.13 whereas
lymphoma generally exhibits homogeneous enhance-
ment, reflecting its solid nature.14,15

Extent of vertebral body destruction: Infective SD leads
to more aggressive vertebral body destruction and
endplate irregularities®.13 compared to lymphoma, which
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tends to preserve vertebral architecture unless patho-
logical fractures occur.14,15

Soft tissue characteristics: Abscess formation with a
fluid component is more indicative of infectioné.13 while
lymphoma presents as a solid soft tissue mass without
a fluid component or necrosis.14.15

Contiguous involvement of 3-4 vertebral bodies is
generally seen in infective SD while lymphoma presents
as diffuse marrow signal abnormality involving the whole
spine.

Systemic symptoms and clinical context: Clinical
presentation and laboratory findings such as elevated
inflammatory markers or the presence of systemic
symptoms like fever can support the diagnosis of
infective SD. Lymphoma, on the other hand, may present
with systemic B symptoms such as night sweats and
unexplained weight loss, however these features mat
overlap.

The differentiation between spinal lymphoma and
infective SD on MRl is of paramount importance because
their treatment modalities are vastly different. Lym-
phoma, being a malignancy, requires chemotherapy
and/or radiation therapy. Radiotherapy is used as a first
line treatment even in cases of neurological decline, as
these tumours are highly radiosensitive.16 Chemotherapy
consists of R-CHOP (rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisolone).17 Mecha-
nical instability is the only agreed indication for surgical
management of spinal lymphoma, otherwise the role of
surgery remains unclear.” On the other hand, infective
SD demands antibiotic therapy which is the mainstay
of treatment, however surgical drainage or debridement
can be done in cases of neurological deficit, empyema,
spinal instability or when conservative management
fails.18 If detected early, epidural spinal lymphomas can
have a good prognosis with apparently no relapse after
effective treatment.19

The real-time survival rate of PBL of the spine dyna-
mically has increased over time.20 Recent advances in
treatment options have significantly improved the pro-
gnosis of infective spondylodiscitis prolonged immo-
bilization of the patient is not required nowadays.21
Our study has limitations, including a small sample size
and the retrospective nature of the analysis. The findings
need to be validated in larger cohorts to establish the
diagnostic accuracy of the identified MRI features.
Additionally, the study did not consider advanced MRI
techniques such as diffusion-weighted imaging (DWI)
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or spectroscopy, which could potentially provide further
differentiation between the two entities.

Conclusion ____

Differentiating spinal lymphoma from infective spon-
dylodiscitis on MRl is challenging due to overlapping
imaging characteristics. However, careful evaluation of
specific features such as disc involvement, pattern of
enhancement, extent of vertebral body destruction, and
soft tissue characteristics can aid in accurate diagnosis.
This pilot study highlights key imaging markers that can
be utilized in clinical practice to distinguish between
these two entities and guide appropriate management
strategies. Further research with larger sample sizes
and the incorporation of advanced imaging modalities
is warranted to refine the diagnostic criteria.
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