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ABSTRACT

INTRODUCTION

Spinal lesions are frequently secondary to the lesions 
in other part of the body.1 The common causes of 
vertebral body lesion are metastasis, infection, primary 
malignancies or osteoporotic fractures.2 Radiological 
investigations and bone scan are more sensitive but less 
specific.3 So biopsy is necessary for definitive diagnosis.

Open biopsy of the vertebral body lesion is considered 
as the gold standard.4 But it is associated with lots of 
possible complications like skin, bone and soft tissue 
problems, risk of diagnostic error and missing a small 
lesions.5 CT guided percutaneous needle biopsy via 
paraspinal approach is a minimally invasive procedure 

but as low accuracy rate and is associated with 
several possible complications.6 It also increases cost 
and radiation exposure and does not have significant 
advantage over fluoroscopy.7

This study aims to determine adequacy, accuracy 
and safety of the fluoroscopy guided percutaneous 
transpedicular biopsy of the vertebral body lesion. 

METHODS

A total of 52 fluoroscopy guided percutaneous 
transpedicular biopsy procedures were performed by 
three experienced senior spine surgeons in Sir Ganga 
Ram Hospital, New Delhi from January 2013 to October 
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2016. After approval from ethical committee, we 
reviewed medical records and biopsy reports, plain 
radiographs, Computed Tomography Scan (CT scan) 
and Magnetic Resonance Imaging (MRI) and additional 
necessary investigations required to confirm radiological 
diagnosis.

We recorded demographic data (age, gender), location 
of the lesion, characteristics of the lesion, anaesthesia 
used, biopsy report in detail and treatment provided. 
The biopsy report was considered inconclusive if no 
definitive diagnosis was established. If diagnosis was 
inconclusive, other additional investigations including 
microbiological examination was studied which helped 
in confirmation of the diagnosis. We also evaluated the 
percentage ofcrush artefacts among all the procedures 
performed and if this has any effect on confirmation of 
the diagnosis. The complications that occurred during 
the procedure were also recorded.

The patient’s detail evaluation was done before 
performing the procedure. The patient was positioned 
prone over fluoroscopy compatible operating table. 
The procedure was performed under local or general 
anaesthesia depending upon comorbidities, patient 
compliance and overall anaesthetic risks. All the 
procedures were performed under high resolution 
fluoroscopy. The level planned for vertebral biopsy was 
marked under fluoroscopy in both anteroposterior (AP) 
and lateral views. In AP view, small stabincision was 
given and Jamshidi needle was introduced targeting 
superolateral edge of the pedicle after achieving so 
called “Bull’s Eye view”. Jamshidi needle was inserted 
further making sure that when tip was just about to 

touch medial wall of pedicle in AP view, it was just at 
the posterior wall of vertebral body in lateral view. Then 
the guide wire was passed. After removing the Jamshidi, 
working cannula was introduced through which biopsy 
forceps was introduced targeting the pathological area. 
By movement of biopsy forceps in sagittal plane, medio-
lateral plane and rotation, more area of vertebral body 
was reached (Figure 1).

When adequate sample was retrieved, it was sent for 
histopathological and microbiological investigations. 
Those cases whose biopsy report was inconclusive, 
other additional investigations including microbiologic 
examinations were reviewed.

The available data was analysed to determine adequacy, 
accuracy and safety of the procedure and was compared 
with the available literatures.

Conclusive Diagnosis: Definitive diagnosis established in 
tissuehistopathological and microbiology report

Inconclusive Diagnosis: Definitive diagnosis was not 
established in tissuehistopathological and microbiology 
report

Adequacy Rate (%):  The total number of adequate 
samples retrieved divided by the total number of 
samples collected X 100

Accuracy Rate (%): The total number of conclusive 
diagnosis divided by total number of adequate samples 
X 100

Fluoroscopy Guided Percutaneous Transpedicular Biopsy of Vertebral Body Lesion

Figure 1. Instruments and Technique of Fluoroscopy Guided Percutaneous Transpedicular Biopsy of Vertebral Body 
Lesion.  
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RESULTS

Fifty two patients underwent fluoroscopy guided 
percutaneous transpedicular biopsy of vertebral body 
lesion in different levels. Thirty six patients were male 
and 16 were female with male: female ratio of 9:4. The 
mean age of the patient was 54.17 years (range 2-87 
years).

This procedure was performed in 55 levels in 52 patients 
from D3 to S1 level. The samples collected from three 
common levels were10 samples from L4 vertebral level, 
eight samples from D12 and seven samples from L2. Forty 
two cases (80.76%) were done under general anaesthesia 
and 10 cases (19.23%) in Local anaesthesia.

The adequate sample was retrieved in 50 samples from 
47 cases(90.9%). One case was reported as inadequate 
sample in histopathology report but was positive for 
Mycobacterium Tuberculosis in Rapid AFB culture. 
The diagnosis was confirmed by histopathological 
examination only 41 samples from 38 cases (82%). In 
three cases the histopathology was inconclusive but 
microbiological investigation of tissue sample confirmed 
the diagnosis. So, in total 44 samples from 41 cases 
(88%), the diagnosis was confirmed by the procedure. 

Fifteen cases (28.84%) were diagnosed as infection, 
14 cases (26.92%) as fracture and 11 cases (21.15%) as 
malignancy and 1 case (1.92%) as eosinophillic granuloma. 
Out of 15 cases of infection, 10 cases were tubercular, 
three cases were acute pyogenic and two were chronic 
spondylitis. Among 10 cases of tubercular spondylitis, 
seven cases were diagnosed by positive histopathological 
examination and three cases were not conclusive in 
histopathological examination but rapid AFB culture 
showed growth of Mycobacterium Tuberculosis. Three 
cases were acute pyogenic spondylitis with growth of 
Staphylococcus aureus, E. coli and Proteus Mirabilis. 
Two cases were chronic ostemyelitis but no growth 
in microbiological examination. Out of 11 cases of 
malignancy, five cases were primary malignancy (three 
cases plasma cell tumour, one case B cell Non-Hodgkin’s 
Lymphoma) and six cases were metastatic carcinoma. 1 
case was of eosiophillic granuloma.

Eleven cases (21.15%) were inconclusive which were due 
to inadequate sample in two cases, inadequate sample 
and severe crushing of the tissue in one case and only 
severe crushing in one case. In seven cases, diagnosis 
was inconclusive although sample was adequate 
and there was no crushing of the sample. Although 
histopathological and microbiological examination 
did not confirm diagnosis, two cases were treated 

empirically with antitubercular chemotherapy. 

In eight cases, histopathological evaluation showed 
crushing of the sample tissue. So overall rate of crushing 
was 14.54% but even in presence of crush artefact, 
diagnosis was confirmed in six cases (two cases of 
osteoporotic fracture, one case of B-cell lymphoma and 
three cases of pyogenic infection). Out of eight cases of 
crush artefact, two cases were inconclusive (one case 
due to severe crush artefact and another case due to 
inadequate sample and severe crush artefact). 

DISCUSSION

Percutaneous biopsy of the vertebral body can be 
performed via posterolateral and transpedicular route. 
The indications for using posterolateral or transpedicular 
biopsy depends on the location of the lesion.8 The lesion 
involving the vertebral body is the best indication for 
transpedicular biopsy.7,8 Layton et al showed that 
transpedicular route can be used to take biopsy from 
disc space and both adjacent vertebral endplates by 
modified vertebroplasty approach which can be utilized 
for biopsy of suspected discitis/spondylodiscitis.9 In 
one case, we performed the procedure from D8-D9 disc 
space which was diagnosed as pyogenic spondylodiscitis 
and E. Coli was grown in routine culture and sensitivity 
of the tissue sample. 

Renfrew et al recommended CT guided transpedicular 
biopsy of vertebral body lesion.10 But it does not provide 
real time imaging, increases radiation exposure to 
the patient and physician, increases cost, and are not 
readily available in all centres.11 There are several 
advantages of fluoroscopy guided procedure over CT 
guided procedure. The fluoroscopy guided procedure is 
less expensive, usually performed in operation theatre 
and if any possible complications arise, they can be 
managed immediately.12 Nourbakhsh et al reported CT 
scan slightly superior to fluoroscopy for percutaneous 
vertebral biopsy regarding adequacy (92.6% in CT scanVs 
90.1% in fluoroscopy), accuracy (90.2% in CT scan Vs 
88.1% in fluoroscopy) and complications (3.3% in CT scan 
vs 5.3% in fluoroscopy) but they were not statistically 
significant.7 We used high resolution fluoroscopy in 
all the cases and did not encounter any difficulties in 
locating lesion and performing the procedure.

According to Zindrick et al the average transverse 
outer diameter of pedicle isthmus in T5 vertebra is five 
mm; which has narrowest pedicle and L5 vertebra has 
18mm.13 So transpedicular biopsy can be performed from 
all the thoracic, lumbar and sacral vertebra using the 
biopsy trocar or forceps of at least three mm diameter. 

Fluoroscopy Guided Percutaneous Transpedicular Biopsy of Vertebral Body Lesion
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In our study, the procedure was performed from D3 to 
S1 level. In one case, it was performed in twoyears 
old girl with vertebra plana of L1 vertebra. She was 
diagnosed as eosinophilic granuloma by histopathological 
examination.

This procedure can be performed under local 
anaesthesia or general anaesthesia depending upon 
patient compliance, comorbidities and anaesthetic 
risks. Dave et al performed the procedure under local 
anaesthesia in all the cases.3 The most important 
advantage of local anaesthesia is immediate recognition 
of inadvertent neural injury during the procedure.14 The 
local anaesthesia and an outpatient setting increases the 
cost effectiveness. We performed 42 cases under general 
anaesthesia. We prefer general anaesthesia because it 
provides better pain control during the procedure and 
also increases patient compliance. 

Several instruments can be used to retrieve biopsy 
samples. Whatever instruments are used, the adequate 
bone sample with minimal crushing effect should be 
the target.11 In cases of infection and metastasis, small 
diameter biopsy cannula can be used but in sclerotic 
lesion larger diameter is required.15 In a cadaveric study, 
Fife et al reported increase in the biopsy diameter 
more than twomm increased the diagnostic yield of the 
specimen from 59% to 90%.16 In sclerotic lesions also 
the use of core biopsy is advocated by Ghelman et al 
rather than spinal needles.2Besides needle and trocar, 
another instrument that can be used is biopsy forceps, 
arthroscopic punch or grasper. Shrestha et al has 
mentioned that the arthroscopic punch, grasper or biopsy 
forceps give rise to crush artefacts in histopathological 
examination.11 In our study, we used biopsy forceps in all 
the cases. The crush artefact was found in eight samples 
(14.54%) but only two cases were inconclusive. Only one 
case was inconclusive due to severe crush artefact.

The adequacy of the biopsy sample depends upon 
characteristics of the lesion, instruments used, technical 
skill.  Kim BJ et al reported 97.1% adequate sampling by 
fluoroscopy guided transpedicular biopsy.17 Dave et al3 
and Shrestha et al11 obtained adequate samples in all 
cases where as Mukharjee et al18 performed 184 biopsies 
in 135 patients and only 78% were adequate diagnostic 
specimen.Strokeret al19 found lower adequacy rate in 
sclerotic lesions. Adequacy rate in our study is 90.9%. 
In five cases, the sample was inadequate. In one case, 
sample was inadequate to comment in histopathological 
examination but the microbiological evaluation of 
the tissue sample showed growth of Mycobacterum 
Tuberculosis in Rapid AFB culture.

The vertebral body lesions are usually due to infection, 
metastasis, primary tumour and osteoporosis. Dave et 
al performed the procedure in 71 cases and established 
diagnosis in 63 cases. The pathological examination 
revealed infection in 25 cases, osteoporotic wedging in 
21, metastasis in eight, plasmacytoma in three, multiple 
myeloma in four, non-Hodgkin’s lymphoma in one and 
roundcell tumour in one patient.3 In study by Moller G et 
al, out of 32 cases infection was present in nine cases, 
metastasis inseven cases, five had primary tumour and 
three had osteoporosis.15In our study, the common 
diagnoses confirmed were infection, malignancy and 
osteoporotic fracture. Tuberculosis is very common in our 
part of world but in our study the number of malignancy 
and tuberculosis is almost same. This is because in 
most of the cases of tuberculosis, patients present with 
instability or neurological deficit so decompression 
and instrumentation is performed and many cases are 
treated empirically. Few patients undergo transpedicular 
biopsy before starting antitubercular chemotherapy but 
in most of the suspected cases of malignancy, biopsy is 
performed.Common primary malignant pathologies were 
plasma cell tumour, B-Cell non-Hodgkin’s Lymphoma.

Overall accuracy of spine biopsy ranges from 16% to 
98%.20 The characteristics of the lesion is one of the 
major factors, besides type of instrument used which 
determines the accuracy of the fluoroscopy guided 
transpedicular biopsy. Metastatic lesions provide the 
highest accuracy rate.21 Lytic and mixed lytic lesions, 
compression fractures and inflammatory bone lesions 
have the highest accuracy rate(93%).22 The sclerotic 
lesions have lower accuracy rate(76%).12 There are 
different studies which shows accuracy rate of fluoroscopy 
guided transpedicular biopsy ranging from 69.1% to 
94.36%.3,14,23 In our study, 41 samples from 50 adequate 
samples (82%) were diagnosed by histopathological 
examination only and three more cases who had 
inconclusive histopathological examination were positive 
in microbiological examination. So 44 samples out of 
55total samples (80%), diagnosis was confirmed by both 
histopathological and microbiological examination. This 
signifies the importance of microbiological examination 
along with histopathological examination in all the 
cases.

Potential complications of percutaneous transpedicular 
biopsy include pneumothorax, hematoma, nerve root 
injury, transient paresis and sinus tract formation. 
Several studies have established the safety of this 
procedure. Study by Syed et al14, Dave at al3 had no 
complications. In study by Moller et al, hematoma 
developed in two cases out of 34 biopsies in 32 patients.15 
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Pierotet al in their study concluded that transpedicular 
approach avoids the pulmonary complications without 
increasing the rate of neurologic complications.8 We did 
not encounter any complications during the procedure. 

CONCLUSIONS

Fluoroscopy guided percutaneous transpedicular biopsy 
is a safe minimally invasive procedure with high adequacy 
and accuracy rate in diagnosis of the vertebral body 
lesion and can be performed under local anaesthesia 
with minimal risk of complications.
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