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IntrOductIOn
Diagnosis of spinal pathologies was a major challenge till the 
advent of MRI, which has increased our understanding of spinal 
pathologies [1]. Pathological lesions like infection and tumours can 
be diagnosed in the early stages so that effective treatment can 
be given following MRI examination. In Indian population common 
spinal pathologies include tuberculosis and malignancy. While 
clinico-radiological diagnosis was considered to be sufficient to 
start anti-tubercular treatment in earlier days [2], with modern 
era of evidence based medicine, it is essential to establish the 
diagnosis by biopsy [3,4].

In practice, two clinical scenarios need biopsy evaluation, one 
to differentiate between benign and malignant lesions [3], and 
second to differentiate between malignant lesion from infections 
(most commonly tuberculosis) [5,6]. In differentiating benign and 
malignant lesions, presence of posterior vertebral body bulging, 
involvement of pedicles and presence of epidural mass in MRI 
can point to a diagnosis of malignancy, but these findings may 
not be highly reliable [7] and even in benign osteoporotic fractures 
when biopsy was done, some cases may show malignancy (0.4-
3.8%) [8]. Similarly, sparing of disc with involvement of central 
part of vertebral body and collapse of vertebral body can occur 
in tuberculosis although are classical features of malignancies. 
Newer advanced imaging techniques like Diffusion weighted 

 

imaging  magnetic resonance (DWI-MR) imaging can improve 
the accuracy of differentiation between benign and malignant 
but even DWI MR Imaging has a specificity of 90% and cannot 
be accurate [9]. Positron Emission Tomography Computed 
Tomography (PET-CT) has emerged as a preferred investigation 
method when malignancy is suspected as it is noninvasive, can 
rule out malignancy with 100% specificity and also show more 
easily accessible lesions for tissue biopsy [10]. Although PET-CT 
can be considered as a preferred method for evaluating spinal 
lesion and then consider biopsy specifically in malignant lesions to 
establish tissue diagnosis, it is not available in all the centers and 
also very expensive. Biopsy also helps to rule out malignancy in 
patients with documented malignancy as these patients can also 
have osteoporotic fractures [8]. A proper and adequate biopsy not 
only ensures correct diagnosis, but also aids in starting appropriate 
treatment at the earliest. 

However, biopsy has certain technical problems and it may be 
difficult to get sufficient tissue material to diagnose a particular 
pathology. Accuracy of biopsy varies from center to center. 
Kattapuram et al., in their study, found 92% accuracy, which 
increased to 97% with the use of a large bore needle [11]. Various 
biopsy techniques have been described including CT guided 
FNAC, CT or image guided needle biopsy and open biopsy. FNAC 
is a simple procedure which can be done as an OPD procedure, 
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ABStrAct
Introduction: Although, MRI has increased our understanding 
of spinal pathologies, accurate diagnosis of spinal lesions need 
biopsy, so that early treatment can be initiated. 

Aim: To evaluate the accuracy of biopsy, safety and yield of 
percutaneously done image guided spinal biopsy using a large 
bore needle and correlate between MRI findings and biopsy as 
well as the importance of various MRI findings in establishing 
the diagnosis.

Materials and Methods: All spinal lesions after clinical and MRI 
evaluation were subjected to Jamshidi Needle biopsy using 11 
gauge needles. Biopsy material was sent for culture/sensitivity, 
AFB smear and histopathological examination. The outcome 
assessment included percentage of patients in whom diagnosis 
was changed after biopsy, yield in biopsy and complications 
of biopsy. MRI findings, biopsy findings and final diagnosis 
were correlated to know the sensitivity and specificity of MRI 
and biopsy diagnosis. Logistic regression analysis was used 
to study the importance of each of MRI findings in making a 
diagnosis. 

results: Forty five patients with spinal lesions underwent 
biopsy using an 11 gauge Jamshidi needle. Initial biopsy was 
inconclusive in 4 patients giving a positive yield in about 91.2% 

of cases and a repeat biopsy ensured conclusive report in all 
cases. Following biopsy there was a change in diagnosis in 
8% cases. MRI showed sensitivity of 85.71% and specificity 
of 93.54% for the diagnosis of malignancy and sensitivity 
of 85.71% and specificity of 86.48% for the diagnosis of 
tuberculosis. In contrast, initial biopsy had sensitivity of 92.85% 
and specificity of 100% for the diagnosis of malignancy and 
sensitivity of 71.42% and specificity of 100 % for the diagnosis of 
infection. Logistic regression analysis showed good correlation 
between malignancy and posterior bugle in the vertebral body 
in the absence of a fracture (p = 0.007), involvement of pedicles 
and posterior elements (p = 0.001) and soft tissue extension 
(p = 0.002); there was good correlation between infection and 
epidural abscess (p<0.001) as well as paradiscal involvement 
(p<0.001).

conclusion: Image guided biopsy done with good technique 
helps in accuracy of diagnosis thus ensuring the correct 
treatment at the earliest and has minimal complications. This 
study also shows that presence of epidural abscess and 
paradiscal involvement in MRI are highly suggestive of infection, 
while pedicle involvement and posterior bulge of vertebral body 
before the onset of pathological fracture are suggestive of 
malignancy, but all spinal lesions should be biopsied to confirm 
the diagnosis.
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but needs CT. Yield from FNAC can be poor requiring repeat 
biopsy. Rate of unsatisfactory specimens range from 15.3% to 
19% [12]. Muijs et al., showed that yield of biopsy will be better 
with needle diameter more than 2.0mm [13]. While accuracy of 
large bore needle biopsy was higher, complications too are higher 
with large bore needle biopsy. 

To summarize, although need for biopsy has been highlighted 
in most of articles, there are a few circumstances in which 
clinicoradiological diagnosis has been accepted and there are 
doubts about accuracy of biopsy in all patients; large bore needle 
biopsy has been shown to be more accurate, but there are 
concerns about technical challenges and complications. 

Our hypothesis was that, with needle biopsy there is a possibility 
of change in diagnosis and hence biopsy is essential to make 
accurate diagnosis in all conditions. Our hypothesis was also to 
prove that an image guided large bore needle biopsy is a safe 
procedure and can get better yield and may be able to establish 
diagnosis conclusively in almost all cases provided correct 
technique of biopsy is followed. Secondary objectives of the study 
were to correlate different MRI findings with biopsy findings and 
study their sensitivity and specificity. 

MAterIAlS And MethOdS
This retrospective study was conducted in associated hospitals 
of Manipal University from 2005 January to December 2014. An 
informed consent was taken from all patients. The inclusion criteria 
were, all those patients with spinal pathology following clinical and 
MRI evaluation and who were planned for biopsy. Patients who 
were diagnosed with degenerative disc disease with lumbar canal 
stenosis and patients who did not agree for biopsy were excluded 
from the study.

MRI findings were reported by a team of qualified radiologists and 
whenever there was conflict of opinion, a group of radiologists 
discussed the findings among themselves and gave a consensus 
report. As the centre has a well established radiology department 
with a team of radiologists, this is a practice the department 
regularly follows for reporting all MRIs whenever there is a 
difference between clinical and radiological opinion. The MRI 
findings included variables like site of pathology (paradiscal, body, 
posterior elements) presence or absence of fracture, posterior 
vertebral body bulge and involvement of pedicle and posterior 
elements, presence of epidural and paravertebral mass/abscess 
and involvement of multiple levels. This study was conducted 
retrospectively, but, author maintains a registry of all spine cases. 

Biopsy technique: After obtaining consent, all patients were 
subjected to biopsy under local anaesthesia (supplemented with 
sedation in a few select patients depending upon patient’s pain 

tolerance for the procedure). A No. 11 sized 4.5 inch long jamshidi 
needle under image guidance was used [Table/Fig-1]. The approach 
included extrapedicular approach for lumbar spine [Table/Fig-2] 
and transpedicular approach for thoracic spine [Table/Fig-3]. 
These techniques are well described in literature including author’s 
own published paper [14]. After the needle pierces bone, stillet is 
withdrawn and the tip of needle is advanced into the lesion. The 
surgeon should study the MRI images clearly before the procedure 
to have a 3 dimensional orientation of pathoantomical site within 
the vertebral body. With rotating movement a large piece of 
bone can be trapped inside the needle. With this technique, it 
is possible to obtain a good piece of bony tissue including small 
area of adjacent normal area which is important in providing better 

[table/Fig-1]: A set of Jamshidi needles.

[table/Fig-2]: Extrapedicular approach to biopsy.

[table/Fig-3]: Transpedicular approach to vertebral body for a suspected 
pathological fracture.

yield [15,16]. In a few incidences, we reintroduced the needle and 
aspirated to check for presence of pus. 

The material was sent for histopathological examination and 
reported by qualified pathologists. Whenever there was conflict 
between MRI and biopsy report the findings were discussed again 
with pathologist to reconsider the diagnosis. This is the standard 
practice which our institution follows for all biopsy reports and 
revised diagnosis was considered as final. When biopsy report 
was inconclusive or inadequate a repeat biopsy was done. Biopsy 
materials were also sent for culture and sensitivity. 

StAtIStIcAl AnAlySIS
Statistical analysis was done using SPSS 16.0. Sensitivity and 
specificity of MRI and Biopsy was calculated, logistic regression 
analysis was carried out to find out significance of each of MRI 
findings.

reSultS
During the study period there were 45 patients with mean age of 
67 years (26 to 87 Years), of which 25 patients were female.

The  diagnosis  arrived at the end of clinico-radiological exami-
nation, after first biopsy and final diagnosis (after completion 
of repeat biopsy and confirmation of the same by treatment 
response wherever required) were documented. Evidence of 
malignancy in biopsy specimen and evidence of tubercular bacilli 
were indicators of definitive diagnosis while patients who were 
diagnosed as tuberculosis based on granuloma as well as cases 
which were diagnosed as pyogenous infection and benign lesions 
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were followed up and treatment response was also considered as 
criteria for the confirmation of diagnosis. 

[Table/Fig-4] shows diagnosis arrived at the end of MRI, at the 
end of first biopsy and final diagnosis. There was a change in 
diagnosis in 8 (17%) cases compared to clinico-radiological 
diagnosis and final diagnosis while in 4 cases (8.8%) first biopsy 
could not provide conclusive diagnosis. A repeat biopsy was done 
in all these patients and diagnosis was established. Thus, yield 
following first biopsy was 91.2%.

Sensitivity and specificity of Mri and Biopsy: [Table/Fig-5] 
shows sensitivity and specificity of MRI and initial biopsy in 
diagnosing malignancy and tuberculosis. MRI had sensitivity of 
85.71% and specificity of 93.54% for the diagnosis of malignancy 
and sensitivity of 85.71% and specificity of 86.48% for the 
diagnosis of tuberculosis. In contrast, initial biopsy had sensitivity 
of 92.85% and specificity of 100% for the diagnosis of malignancy 
and sensitivity of 71.42% and specificity of 100% for the diagnosis 
of infection.

We analysed significance of each MRI findings towards making a 
diagnosis. MRI findings and their correlation with final diagnosis is 
shown in [Table/Fig-6].

Logistic regression analysis was done to find out the correlation 
between MRI findings and malignancy [Table/Fig-7] as well as MRI 
findings and infection [Table/Fig-8].

Four patients needed repeat biopsy, following repeat biopsy two 
were diagnosed as tuberculosis, one was reported as malignancy 
and one patient was diagnosed as benign. In both cases with 
tuberculosis, second biopsy was done by directing needle to 
paravertebral abscess area. 

In the present study, there were 2 complications related to the 
biopsy procedure; both of them had transient nerve root weakness, 
which recovered after 3 weeks. Our technique of doing biopsy 
under local anaesthesia with patient being awake also could 
have helped in preventing complete neurological deficits. In one 
patient procedure was abandoned due to lack of co-operation 
from patient and subsequently, patient underwent the procedure 
under general anaesthesia. Three patients needed sedation during 
procedure due to severe pain. 

dIScuSSIOn
In any clinical scenario, differentiating between osteoporotic 
fracture and malignant fracture as well as differentiating between 
malignancy and infection are two difficult problems. Although it 
is possible to arrive at a reasonable diagnosis based on clinical 
and MRI findings, diagnosis may be uncertain in a few patients 
[6]. In the modern era of evidence based medicine, accuracy 
of diagnosis is very important, as it may lead to unnecessary 
treatment. Alison S. Smith et al., in their series found that MR 
findings of tubercular infection were more typical of neoplasm and 
feel clinical correlation is essential [17]. Need to establish diagnosis 
by biopsy was highlighted by other authors too before starting anti 
tubercular treatment [6,18]. 

Limitations in differentiating between malignant pathological 
fractures and osteoporotic fractures were highlighted by Tan SB 
et al., G Pozzi et al., [3,9]. G Pozzi et al., recommend DWI-MR 
imaging, although sclerotic metastases can be confusing and 
appear hypo intense [3,9]. 

Our study also supports this theory, we found that there was 
a change in diagnosis in 8 patients out of 45(17%), which is a 
significant number. We found that 2 cases were wrongly started 
on anti-tubercular treatment based on empirical treatment before 
presenting to us. While this could lead to unnecessary intake of 
tubercular drugs, may encourage drug resistant tuberculosis, it 
may also lead to progress of malignant lesion, which could make 
a big difference in converting a resectable lesion to non resectable 
lesion. One of the 2 cases was on empirical treatment (before 
presenting to us), had developed paraplegia and biopsy showed 
evidence of metastatic lesion; a timely biopsy and diagnosis could 
have prevented paraplegia. In suspected malignancy, biopsy is 
essential to establish tissue diagnosis and confirmation. 

Based on our observations we strongly recommend biopsy in 
all patients. Biopsy has high specificity, for diagnosis of both 

Mri Biopsy (first biopsy) Final (Following repeat biopsy)

Benign (n) 19 21 22

Malignant (n) 14 13 14

Tuberculosis (n) 11 5 7

Pyogenous (n) 01 2 2

Inconclusive (n) 4

[table/Fig-4]: Diagnosis based on MRI, Biopsy and final diagnosis based on 
radiological and repeat biopsy findings. 

Sensitivity
(%)

specificity

(%)

positive 
predictive 
value (%)

negative 
predictive 
value (%)

Diagnosis of Malignancy 
based on MRI findings

85.71 93.54 85.71 93.54

Diagnosis of tuberculosis 
based on MRI findings

85.71 86.48 54.54 96.96

Diagnosis of Malignancy 
based on initial biopsy

92.85 100 100 96.87

Diagnosis of Infections 
based on initial biopsy. 

71.42 100 100 95

[table/Fig-5]: Sensitivity and specificity of MRI findings and initial biopsy report to 
diagnose malignancy as well as infections in relationship to final diagnosis.

[table/Fig-6]: MRI findings and their correlation with final diagnosis.

Mri features Benign (n) Malignant (n) infection (n) total

Posterior bulge with
pathological fracture

15 4 0 19

Posterior bulge without 
pathological fracture

0 5 2 7

Involvement of posterior 
elements/pedicles

1 12 2 15

Epidural/paravertebral
abscess

1 1 9 11

Soft tissue extension 2 6 0 8

Paradiscal involvement 2 0 8 10

Central involvement 21 13 1 35

Multiple levels 8 7 2 17

Variable p-value

Posterior  bulge of vertebral body 0.007

Pathological fracture with posterior bulge of body 0.321

Involvement of pedicle and posterior elements <0.001

Epidural abscess 0.096

Soft tissue extension (pre and paravertebral/epidural) 0.002

Multiple level involvement 0.156

Paradiscal involvement 0.022

Central involvement 0.022

[table/Fig-7]: Logistic regression analysis of various MRI findings and presence or 
absence of malignancy. 

Variable p-value

Posterior bulge of vertebral body 0.660

Pedicle involvement 0.310

Epidural abscess <0.001

Soft tissue extension 0.095

Paradiscal involvement <0.001

Multiple level involvement 0.189

[table/Fig-8]: Logistic regression analysis of various MRI findings and presence or 
absence of infection.
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Gupta et al., found that although paradiscal involvement was a 
feature of tuberculosis, but was also present in 6 of 19 patients 
who were diagnosed as metastasis [6]. Central involvement 
was present in 11 of the 41 patients who were diagnosed as 
tuberculosis. Presence of abscess was the only specific finding 
for tuberculosis and present in 22 of 41 patients. Problems of 
differentiating between bacterial and tubercular osteomyelitis was 
highlighted by Smith AS et al., and they feel clinical correlation is 
needed for the same [25]. In our series there was only one patient 
with bacterial osteomyelitis, and hence we cannot comment on 
this aspect, however we feel biopsy can establish the accurate 
diagnosis and prevent unnecessary anti tubercular treatment. 

lIMItAtIOn 
This study is a retrospective study, MRI and Biopsy findings could 
have been more research specific with a prospective design. As 
author maintains a spine registry, retrospective design would not 
have affected diagnostic accuracy and yield of biopsy, however,  
it is possible that some of the variables assessed for logistic 
regression analysis could have been more accurately captured 
with a prospective design. It is also difficult to generalise correlation 
between various MRI and Biopsy findings with the final diagnosis 
(using logistic regression analysis) in view of inadequate numbers 
in some of the categories. However, the focus of this work was to 
establish adequacy of an image guided needle biopsy and its role 
in diagnosis, this study clearly demonstrates the need for biopsy 
as well as safety and accuracy of an image guided large bore 
needle biopsy.

cOncluSIOn
Image guided Biopsy done with a good technique helps in achieving 
accurate diagnosis, ensures  correct treatment at the earliest and 
has minimal complications. This study also shows that presence 
of epidural abscess and paradiscal involvement in MRI highly 
suggest possibility of infection, while pedicle involvement and 
posterior bulge of vertebral body before the onset of pathological 
fracture are more suggestive of malignancy, but all spinal lesions 
should be biopsied to confirm the diagnosis.
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favor of malignancies. Epidural abscess when present showed 
100% accuracy for the diagnosis of infection, however all patients 
need not have epidural abscess and hence less sensitive. This 
study also has some limitations in that number of patients in sub 
variable classes is less and may need a larger study to support 
these observations. 



www.jcdr.net Janardhana P Aithala, Role of Percutaneous Image Guided Biopsy in Spinal Lesions: Adequacy and Correlation with MRI Findings

Journal of Clinical and Diagnostic Research. 2016 Aug, Vol-10(8): RC11-RC15 1515

  partiCUlarS OF COntriBUtOrS:
1. Associate Professor, Department of Orthopedics, Kasturba Medical College, Mangalore, Manipal University, Karnataka, India.

naME, addrESS, E-Mail id OF thE COrrESpOndinG aUthOr:
Dr. Janardhana P Aithala,
Associate Professor, Department of Orthopedics, Kasturba Medical College Hospital, 
Attavar, Mangalore-575001, India.
E-mail: janardanaaithala@yahoo.com

FinanCial Or OthEr COMpEtinG intErEStS: None.

Date of Submission: apr 01, 2016
Date of Peer Review: apr 12, 2016
 Date of Acceptance: Jun 23, 2016

Date of Publishing: aug 01, 2016

of osteoporotic vertebral compression fractures. Spine (Phila Pa 1976). 
2009;34:2395-99.

 Janardhana Aithala P. Percutaneous vertebroplasty, results and technical [14]
problems with the use of a cost effective technique. International journal of 
biomedical research: IJBR. 2013;04(08):406-14 (www.ssjournals.com)

 Wang D. Diagnosis of tuberculous vertebral osteomyelitis (TVO) in a developed [15]
country and literature review. Spinal cord. 2005;43:531-42.

 Francis IM, Das DK, Luthra UK, Sheikh Z, Sheikh M, Bashir M. Value of [16]
radiologocially guided fine needle aspiration cytology (FNAC) in the diagnosis of 
spinal tuberculosis: a stuy of 29 cases. Cytopathology. 1999;10(6):390-401.

 Smith AS, Weinstein MA, Mizushima A, Coughlin B, Hayden SP, Lakin MM, et al. [17]
MR imaging characteristics of tuberculous spondylitis vs vertebral osteomyelitis. 
AJR. 1989;153:399-405. 

 Bajaj AJ, Destian S, Segall HD, Zee CS. Spinal tuberculosis: a typical observations [18]
at MR imaging. Radiology. 1993;189(2):489-93.

 Rivas A, Caceres E, Ubierna M, Llado A, Ramirez M, Salo G, et al. Reliability, [19]
Sensitivity, Specificity and Safety of Computed Tomography-guided Percutaenous 
Vertebral Biopsies. Rev OrtopTraumatol (Madr.) 2007;51:245-55.

 Peh WCG. CT guided percutaneous biopsy of spinal lesions. [20] Biomed Imaging 
Interv J. 2006;2(3):e25. 

 Nourbakhsh A, Grady JJ, Gardges KJ. Percutaneous spine biopsy: a meta [21]
analysis. J Bone Joint Surg Am. 2008;90(8):1722-25.

 Rimondi E, Staals EL, Errani C, Bianchi G, Casadei R, Alberghini M, et al. [22]
Percutaneous CT-guided Biopsy of the spine: results of 430 biopsies. Eur Spine 
J. 2008;17:975-81.

 Lis E, Bilsky MH, Pisinski L, Boland P, Healey JH, O’ Malley B, et al. Percutaneous [23]
CT-guided biopsy of osseous lesion of the spine in patients with known or 
suspected malignancy. Am J Neuroradiol. 2004;25:1583-88.

 Espinosa LA, Jamadar DA, Jacobson JA, DeMaeseneer MO, Ebrahim FS, Sabb [24]
BJ, et al. CT guided Biopsy of bone: A radiologist’s perspective. Musculoskeletal 
imaging. Pictorial essay. AJR. 2008;190:W283-89.

 Smith AS, Weinsterin MA, Mizushima A, Coughlin B, Hayden SP, Lakin MM, et al. [25]
MR imaging characteristics of tuberculous spondylitis vs vertebral osteomyelitis. 
AJR Am J Roentgenol. 1989;153(2):399-405.


