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Abstract 

Background: Infective vertebral lesions usually involve the vertebral column, including the 
bone, intervertebral disk and paravertebral soft tissues. Variable imaging characteristics in conjunction with 
clinical findings can facilitate early diagnosis and treatment. MRI is a powerful imaging tool that can be 
help to evaluate spinal pathology specially infection. Typical MRI findings of infective vertebral disease are 
vertebral endplate destruction, bone marrow and intervertebral disc signal intensity changes and para 
vertebral soft tissue involvement.  

Objective: This study was aimed to assess whether the MRI can different the in differentiate the invective 
vertebral lesions from benign or malignant Tumors.  

Methods: This cross-sectional study was conducted on a total of 52 clinically suspected patients of infective 
vertebral lesions to establish diagnostic accuracy of MRI. The validity of MRI diagnosis for infective 
vertebral lesion was compared against CT-guided fine needle aspiration cytological (FNAC) diagnosis.  

Results: The sensitivity, specificity, positive and negative predictive values (PPVs and NPVs) and finally 
diagnostic accuracy of MRI were calculated by comparing the MRI diagnoses with those of fine needle 
aspiration cytological diagnosis of vertebral lesions. Finally the sensitivity, specificity, PPV and NPV of 
MRI diagnosis for infective vertebral lesion were 95.6%, 85.7%, 97.7% and 75.0% respectively. The overall 
diagnostic accuracy was 94.2%.  

Conclusion: Finding of this study suggested that MRI should be considered as the imaging modality of 
choice for patients with suspected infective vertebral lesions. 
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Introduction 

Infective vertebral lesion is defined as an infectious 
disease affecting the vertebral body, the 
intervertebral disc and adjacent para spinal tissue. 
Vertebral column infection may cause significant 
neurological deficits and structural deformity which 
may lead to significant morbidity and mortality. 
Anatomical location of infection is vertebral 
column, intervertebral disc, the spinal canal and 
adjacent soft tissue. Pyogenic spondylitis and 
tuberculous spondylitis are common causes of 
spinal infection.1 A etiologically, spinal infections 
can be described as pyogenic, granulomatous and 
parasitic. Most bacteria cause pyogenic infections, 
whereas mycobacteria, fungi, brucella, and syphilis 

induce granulomatous reactions.2 Vertebral 
osteomyelitis commonly occurs in the lumbar 
region, followed by thoracic and cervical spine (less 
than 10.0%).3 Spondylitis is most commonly caused 
by Mycobacterium tuberculosis.4 Tuberculous 
spondylitis has been common in developing 
countries, but the number of patients with the 
disease is also increasing recently in developed 
countries.5  

Vertebral column can also affect by non-infective 
lesion which include primary neoplasm and 
metastasis. Spinal metastases are the most common 
tumors of the spine, comprising approximately 90% 
of masses encountered with spinal imaging. The 
most common primary malignancies predominantly 
metastasizing to the spine include the following 
tumors in descending order: breast (21.0%), lung 
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(19.0%), prostate (7.5%), renal (5.0%), 
gastrointestinal (4.5%), and thyroid (2.5%).6  

Different pathology of the vertebral column may 
present with differing imaging characteristics 
Magnetic Resonance Imaging (MRI) due to its 
multiplanar capabilities, excellent soft tissue 
contrast and simultaneous visualization of neural 
elements is the modality of choice for imaging of 
spinal infection.7MRI is superior to the other 
imaging modalities in detecting bone marrow 
lesions, vertebral abnormalities and even faint 
lytic/sclerotic bone lesions, since it has high 
sensitivity in detecting small changes in the fat and 
water components of the medullary bone, 
intervertebral discs, spinal cord, and soft tissues 
around the vertebrae.7MRI is the gold standard 
imaging modality for spinal infections with 
complementary roles in select cases for CT and 
nuclear medicine imaging, particularly 67Ga/99mTc 
scintigraphy and FDG-PET.8 However, 
confirmatory diagnosis is done by cytopathology. 

MRI is the neuroimaging of choice for spinal 
tuberculosis. It is more sensitive than X-ray and 
more specific than CT in the diagnosis of spinal 
tuberculosis. But the diagnosis must be established 
by biopsy before starting antitubercular treatment.9 
Image guided fine needle aspiration cytology 
(FNAC) has emerged as the first line of 
investigation in the evaluation of radiologically 
detected vertebral and paravertebral lesions. FNAC 
is a safe, less traumatic, rapid and easy method 
compared to larger core or open biopsy.10 
Moreover, this procedure is cost-effective as well as 
easier to repeat, if necessary. FNAC is of particular 
importance in suspected infection where a 
chemotherapeutic agent may be indicated and in 
suspected metastatic disease where it may be 
helpful in identifying the nature and probable site of 
the primary tumor.11This study was intended to 
assess whether MRI can fairly differentiate 
infective vertebral lesions from benign or malignant 
tumors of vertebral column so that effective 
treatment can be given. 

Materials and Methods 

This Cross-sectional study was carried out in the 
Department of Radiology and Imaging, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, over a period of two years from 
July 2017 to July 2019. Purposive sampling was 
done and sample size was determined by power 
analysis for a single proportion. Therefore, target 
sample size was 56. Out of this sample size 4 
patients were excluded due to inconclusive material 
for cytopathological report. 

Patient with clinically suspected infective vertebral 
lesions attending the Department of Radiology & 
Imaging, BSMMU, Dhaka, for MRI scan was 
included in this study. Patient refused to do CT guided 
fine needle aspiration cytology for major concomitant 
disease, recent myocardial infarction, recent 
cerebrovascular disease; uncontrolled diabetes 
mellitus was excluded from this study. Data was 
collected by a pre-designed proforma. Patient’s 
information was obtained using information sheet 
which includes questionnaire, clinical findings, 
radiological and cytopathological findings. 

Patients with clinically suspected infective vertebral 
lesions underwent MRI examination. MRI scan will 
be performed on 1.5 Tesla (SIEMENS, Avanto, 
Germany). MR images were acquired with the 
following sequences: Sagittal T1 and T2 weighted 
images by using spin-echo and fast spin-echo 
technique. Axial images were obtained with T1 
weighted spin echo sequence and proton density 
weighted. Post contrast T1 SAG, T1 TRA and T1 
FS AXIAL has taken. 

All patients under went MRI scan followed by CT-
guided fine needle aspiration cytology. 

After explaining the procedure to the patient and 
taking an informed written consent. A CT image was 
taken. Then the site of the lesion and shortest route was 
determined for passage of the needle avoiding adjacent 
neurovascular structures. The type of posterior 
approach (posterolateral, transpedicular, or 
transcostovertebral) could be tailored to the specific 
location of the lesion. Once a safe path to the target 
lesion has been chosen, the entry site on the skin 
surface is marked with an indelible ink marker. A 18 
or 21 gauze spinal needle with stylet was used. Needle 
was introduced with outmost precaution. Direction 
and presence of needle tip within the target site of 
lesion was ensured with CT scan monitor display. 
Specimen retrieval by means of fine-needle aspiration 
requires an in-and-out motion within the lesion matrix. 
When sufficient amount of tissue was taken, needle 
was removed with caution. Material obtained with a 
find needle is expelled onto appropriately leveled glass 
slides. Alcohol fixation is done by dipping the slides 
in 95% ethyalcohol. Slides were prepared in 
conventional method. Lastly again a CT cut were 
taken to exclude any complications. Cytopathological 
examination was performed and reports were collected 
and compare with MRI findings. 

Statistical analyses of the results were carried out by 
using window based computer software devised 
with Statistical Packages for Social Sciences 
(SPSS-20). For the validity of study outcome, 
sensitivity, specificity, accuracy, positive predictive 
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value and negative predictive value of magnetic 
resonance imaging in the diagnosis of vertebral 
lesions were calculated. 

Prior to the commencement of this study, the 
research protocol was approved by the Institutional 
Review Board  of the BSMMU. The aims and 
objective of the study along with its procedure, 
alternative diagnostic methods, risk and benefits 
were explained to the patients in easily 
understandable local language and then informed 
consent was taken from each patient. It was assured 
that all records would be kept confidential and be 
used for research purpose only. 

Results 

Over half (53.8%) of the patients was 41-60 years 
old with mean age of the patients being 46 years 
(range: 16-71 years). Nearly two-thirds (65.0%) of 
the patients were male with male to female ratio 
being roughly 2:1(table I). 
Table I: Distribution of the study patients by demographic 
variables (n=52) 

Demographic variables Frequency Percentage 
Age (years)   

<21 year 4 7.7 
21-40 years 12 23.1 
41-60 years 28 53.8 
61-80 years 8 15.4 

Sex   
Male 34 65.4 
Female 18 34.6 

*Mean age = 46.1±13.1 yrs; range = (16 - 71) years. 

Patients invariably presented with back pain, 
functional disability and tenderness. The next 
predominant symptom was muscle spasm 
(84.5%), fever (75.0%) followed by neurological 
deficit (51.9%) and bladder involvement (48.1%) 
(figure 1).  

Posterior bulge with pathological fracture 
causing thecal sac indentation was seen in 23 
(44.2%) and posterior bulge without 
pathological fracture was seen in 14 (26.9%) 
cases. The rest 15 (28.8%) did not exhibit any 
posterior bulging. Signal change was seen in all 
cases. Majority (51.9%) of the patients had 
involvement of contiguous vertebra followed by 
23.1% multiple skip lesions, 15.4% single 
vertebral involvement and 9.4% multiple 
contiguous lesion. Intervertebral disc 
involvement was seen in 32 (61.5%). Reduction 
in disc height was 19 (36.5%) cases and discitis 
was found 13 (25%) cases. Signal change in disc 
was observed in 13 (25.0%) patients. End-plate 
irregularity in contiguous vertebral body was 
seen in 27 (51.9%) patients, end plate 
irregularity with single vertebral body 
involvement was detected in 4 (7.7%) patients. 
Posterior element was involved in 15 (28.8%) 
cases. Central involvement was seen in 23 
(44.2%) cases. Epidural and paravertebral 
abscess was diagnosed in 27 (51.9%) cases. Soft 
tissue extension was present in about 60.0% of 
the cases and neurological deficit in 28.7% 
(table II).  
 

 
Figure 1: Distribution of patients by clinical presentation (n = 52) 
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Table II: Number and pattern of vertebral and intervertebral disc 
involvement: (n=52) 

Vertebral and intervertebral 
disc involvement 

Frequency 
 

Percentage
 

Number of vertebra 
involvement   

Single 8 15.4 
Contiguous 27 51.9 
Multiple skip lesions 12 23.1 
Multiple contiguous lesions 5 9.6 

End plate irregularity   

One vertebral body 4 7.7 
Contiguous vertebral body 27 51.9 

No irregularity 21 40.4 

Intervertebral disc   

Discitis 13 25.0 
Reduction in disc height 19 36.5 
No involvement 20 38.5 

Involvement pattern   

Involvement of posterior 
elements/pedicles 

15 28.8 

Epidural/ Paravertebral 
abscess 

27 51.9 

Soft tissue extension 31 59.6 
Skip lesions 14 26.9 
Central involvement 23 44.2 

*Total will not correspond to 100% for multiple response 

MRI diagnosis shows that 44 (84.6%) patients had 
infective, 4 (7.7%) malignant and another 4 (7.7%) 
benign neoplasm. Cytopathological diagnosis 
revealed that 45 (86.6%) patients were infective, 4 
(7.7%) malignant and 3 (5.7%) benign cases    

   

(table III).   

Table III: Diagnosis of the cases by screening and confirmatory 
tests (n=52) 

Screening and confirmatory 
tests 

Frequency Percentage 

MRI diagnosis   

Benign 4 7.7 

Malignant 4 7.7 

Infective 44 84.6 

Cytopathological diagnosis   

Benign 3 5.7 

Malignant 4 7.7 

Infective 45 86.6 

 

Table IV:Accuracy of MRI in the evaluation of infective 
vertebral lesion 

MRI 
Diagnosis* 

FNAC 
Total 

Positive Negative 

Positive 43 1 44 

Negative  2 6 8 

Total 45 7 52 

The sensitivity of the test is 43/45 × 100 = 95.6% 
and specificity of the test in correctly detecting 
those who are well-differentiated is 6/7 × 100 = 
85.7%. The positive and negative predictive values 
of the test are 43/44× 100 = 97.7% and 6/8× 100 = 
75.0% respectively, while the percentages of false 
positive and false negatives are 1/44× 100 = 2.27% 
and 2/8× 100 = 25.0% respectively. The overall 
diagnostic accuracy was (43+6) / (43+2+1+6) = 
94.2%       (table IV).      

Discussion 

In the present study, mean age of the patients was 
46 years with lowest and highest ages being 16 and 
71 years respectively. A male preponderance was 
also observed in the series. Khalequzzaman and 
Hoque in a similar study showed that 43.5% of their 
patients were in 3rd decade life (mean age 33.3 
years) with a male predominance.12 Sivalingam 
shows male predilection (63%) with ~2:1 ratio.13 
More than one-third of the patients in the present 
study was labor or unemployed indicating that 
spondylitis is primarily disease of the poor.  

Lee et al described that for pyogenic spondylitis, it 
took on average 6.4 months for the occurrence of 
clinical signs, which include non-specific pain, 
fever and neurological manifestation from the 
compression on spinal cord and nerve root.14 For 
tuberculous spondylitis, it takes 11.2 months on an 
average. The patients of the present study invariably 
presented with chronic back pain, functional 
disability and tenderness. Fever was the next 
predominant symptom (75.0%), followed by 
neurological deficit (51.9%) andbladder 
involvement (48.1%). Khalequzzaman and Hoque 
reported 65.2% of patients of spondylitis to suffer 
from low backacheand 91.3% with functional 
disability, 41.3% with fever and 10.8% with 
deformity.12 In this study, one-third (32.1%) 
patients had history of tuberculosis sometimes in 
the past. While loss of curvature was seen in all 
cases, thoracic spine involvement was found in 
38.5% and lumbar spine involvement in 30.8% 
cases. A few had lesions in thoracolumbar region. 
Pallewatte & Wickramasinghe15reported 13.8% of 
their patients had a past or present history of 
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tuberculosis. Pantaand colleagues noted lumbar 
spine involvementin 50% cases, cervical and 
thoracic spine each in 25% cases.16 Liebegrall et al 
also described vertebral osteomyelitis to occur more 
commonly in the lumbar region.17  

Single vertebra was involved in 15.0% patients, two 
vertebra in 52.0% patients. Posterior element was 
involved in 29.0% cases and central involvement 
was seen in 44.2% cases. End-plate irregularity in 
contiguous vertebral body was seen in 52.0% 
patients, end plate irregularity with single vertebral 
body involvement was detected in 7.7% patients. 
Panta et al found involvement of multiple vertebrae 
(69.2%) cases and single vertebral involvement in 
30.8% cases.16 Only one vertebra involvement is 
seen early in the course of disease. Only one 
vertebra endplate involvement is noted most 
frequently in lumbar spine (26.9%) followed by 
cervical spine (3.8%). 

This study showed posterior bulge with 
pathological fracture causing thecal sac indentation 
is seen in 44.2%, posterior bulge without 
pathological fracture was seen in 26.9%. Signal 
change in disc was observed in 25.0% cases, 
reduction in disc height 36.5% cases and discitis 
25% cases. Chang et al reported that 57.0% of a disc 
was preserved in tuberculous spondylitis, while 
only 3.0% was preserved in pyogenic spondylitis.18 
Ledermann et al observed intervertebral disc 
involvement was characterized by a loss of disc 
height producing high signal intensity on T2 and 
low signal intensity on T1.19 

In the present study epidural and paravertebral 
abscess was found in more than half of the cases 
which is consistent with the findings of Panta et al 
epidural collection is most frequently seen at dorsal 
spine followed by lumbar spine and rarely at 
cervical spine.16 However, significant compression 
of spinal cord was noted in only two cases in dorsal 
spine and none in lumbar and cervical spine. All 
cases of dorsal spine spondylodiscitis demonstrates 
either prevertebral or paravertebral collection. 
Perivertebral collection is least common in cervical 
spine spondylodiscitis. 

Epidural extension and epidural abscess formation 
have been reported to be observed more in 
tuberculous spondylitis. As paraspinal abscess is 
formed in tuberculous spondylitis, contrast 
enhancement is more easily performed in the rim of 
abscess with the importance of a differential 
diagnosis.20 In other words, paraspinal abscess is 
frequently found in pyogenic spondylitis; but well-

defined paraspinal abnormal signal, thin and 
smooth abscess wall and presence of paraspinal or 
intraspinal abscess are more suggestive of 
tuberculous spondylitis than of pyogenic 
spondylitis. On the other hand, if the wall of abscess 
is relatively thick entailing irregular contrast 
enhancement, it has been reported to be implying 
pyogenic spondylitis. Loke et al stated that the 
presence of an air fluid level in paravertebral 
collections virtually excluded TB, due to the 
chronicity of the disease.21 It did not find any in our 
case. Soft tissue extension was present in 60.0% of 
cases. 

Neurological deficit was seen only in 14 (28.7%) 
cases. Andronikou et al reported neural deficit in 
75% of his patients.22 Hoffman et al showed 60.0% 
canal encroachment in a mid-sagittal MR scan with 
neural deficits.23 Subligamentous spread of abscess 
beneath the anterior longitudinal ligament is 
observed in most of the cases. This has been 
reported to be characteristic of TB spine by Liu et 
al.23 Lindahl et al also reported the presence of 
psoas abscess as characteristic of TB spine. 24 Here, 
it  was not to be find any case of intradural abscess 
or intradural extramedullary granuloma; however, 
an intramedullary granuloma was seen in one 
patient which resolved following treatment on 
follow-up MR scan at eight months. Desai reported 
an extradural granuloma in 6/24 (25%) cases.25 
Dhammi et al and Jena et al reported intramedullary 
granuloma in tubercular spine which resolved on 
ATT. 26,27 

In the present study MRI diagnosed 44(78.6%) 
patients as infective lesion, 4 (7.7%) as malignant 
and another 4 (7.7%) as benign neoplasm, while 
FNAC diagnosed 45 (86.6%) patients as infective, 
4 (7.7%) as malignant and 3 (5.7%) as benign cases.  
The sensitivity, specificity, PPV and NPV of MRI 
diagnosis for infective vertebral lesion were 95.6%, 
77.8%, 95.6% and 77.8% respectively with overall 
diagnostic accuracy being 92%. Khalequzzaman 
and Hoque observed sensitivity and a specificity of 
MRI in the diagnosis of tuberculous spondylitis to 
be 95.2% and 75% respectively.12 Smids et al 
showed sensitivity of diagnosing spondylodiscitis 
with MRI to be 67% and a specificity of 84%, a PPV 
of 92%, and an NPV of 50%, and an overall 
diagnostic accuracy of 72%.28 

Conclusion 

MRI offers excellent visualization of the endplate 
erosion with changes in bone marrow on both sides of 
the disk which is a typical finding of infective vertebral 

237 Bangladesh Med Res Counc Bull 2020; 46:233-239 



Showkat S et al                     MRI in vertebral lesions 

lesion. Several noninfectious conditions may simulate 
a spinal infection. Moreover, it has high sensitivity, 
specificity and diagnostic accuracy in detecting 
infective vertebral lesion. Thus, MRI can be 
considered to be the imaging modality of choice for 
patients with suspected infective vertebral lesions. 
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