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Study Design: Retrospective observational study.

Purpose: To identify the role of percutaneous vertebral biopsy in histopathological diagnosis of vertebral compression fractures and
to identify the frequency of unexpected malignancy in vertebral compression fractures.

Overview of Literature: Vertebral compression fractures are common in the Indian population. Magnetic resonance imaging and
nuclear imaging have some limitations in the diagnosis of definitive pathology of vertebral compression fractures. Therefore, histo-
logical confirmation is necessary for definitive diagnosis and to plan appropriate management for patient.

Methods: A retrospective observational study was conducted involving 84 patients who underwent percutaneous vertebral biopsy
between 2010 and 2014. We performed C-arm guided percutaneous transpedicular core vertebral biopsy of vertebral compression
fractures under combination of local anesthesia and intravenous conscious sedation.

Results: Sufficient biopsy material was obtained in 79 of the 84 cases. In the other five cases, biopsy material was not sufficient for
reporting. Out of the 79 cases, osteoporotic pathology was detected in 69 patients, malignancy was detected in 8 patients and no
pathology was found in 2 patients. Two patients with distant metastases to vertebra were identified. Primary spinal malignancy was
detected in 6 patients (1 unsuspected plasmacytoma, 5 diagnosed malignancy preoperatively). So, the frequency of unsuspected ma-
lignancy of this study was 1.19% (1/84). None of the patients had any complications.

Conclusions: C-arm guided percutaneous transpedicular vertebral biopsy is useful in obtaining definitive histopathological diagnosis
of vertebral compression fractures, especially in differentiating malignant and non-malignant vertebral compression fractures and
helping plan appropriate management of patients. The rate of unexpected malignancy in vertebral compression fracture was 1.19%.
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Introduction tebral body should be 20% or at least 4 mm [2]. Most of

the compression fractures are asymptomatic and go unno-

Vertebral compression fractures (VCFs) are character- ticed. Compression fractures are noticed after severe back

ized by loss of vertebral height anteriorly, with no loss of pain. Functional limitations, spinal instability or kyphotic
posterior vertebral height [1]. Height reduction of the ver- deformity can be associated with compression fractures.
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Vertebral compression fractures are common in Indian
population, with 15%-20% of older urban adults aged
over 50 years showing evidence of at least one vertebral
fracture [3]. The prevalence of radiographic vertebral
fractures in older adults in Delhi was recently reported to
be 17.9% (18.8% in males and 17.1% in females) indicat-
ing that vertebral fracture prevalence in India is similar to
Western populations [4].

Diagnosis of VCFs is not difficult. The real problem is
diagnosis of the definitive cause of VCE. Various causes of
VCF include low bone density, osteomalacia, malignant
lesions or infectious bone lesions [5]. Magnetic resonance
imaging (MRI) is used to differentiate between malignant
and benign VCFs [6]. But, there are some disadvantages
of MRI in determining the cause of VCE Overlap between
the MRI characteristics of non-malignant and malignant
VCFs makes preoperative diagnosis difficult [7]. Changes
in observer performance also change the diagnosis [6].
Patients with known malignancy can also develop osteo-
porotic VCFs as both malignancy and osteoporosis can
co-exist [8]. Therefore, histological confirmation is neces-
sary for definitive diagnosis and to plan appropriate man-
agement for patient.

We performed C-arm guided percutaneous transpe-
dicular core vertebral biopsy of vertebral compression
fractures. The objectives of this study are to identify the
role of percutaneous vertebral biopsy in definitive histo-
pathological diagnosis of vertebral compression fractures
and its effect on future treatment plan, and to identify the
frequency of unexpected malignancy in vertebral com-
pression fractures.

Materials and Methods

1. Data collection

This is an institution based retrospective observational
study involving 84 patients who underwent percutaneous
vertebral biopsy. The study was conducted between 2010
and 2014.

2. Inclusion and exclusion criteria

The inclusion criterion was patients with vertebral com-
pression fracture. Exclusion criteria were known bleeding
disorder, pregnancy and intracranial space occupying
lesion. Results of data analysis are presented as numbers
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and percentages.

3. Surgical techniques

Each patient was placed prone on regular table. Intrave-
nous conscious sedation was given. Level of biopsy was
marked using a metallic object under the C-arm guid-
ance. One cm wheal was raised at the skin entry site using
a 25-gauge needle and a local anesthetic agent (2% lig-
nocaine). The local anesthetic was administered into the
deeper soft tissues and periosteum of vertebra under im-
age guidance of C- Arm. A scalpel blade was used to make
a dermatology incision at the skin entry site. A Jamshidi
needle was then advanced up to the medial pedicular line
seen in the anteroposterior view of the lumbar spine. For
entry into the vertebral body through the pedicle, images
were taken in the lateral view. When the needle tip was in
a satisfactory position, the needle moved slightly in situ
so that the bone sample could be collected easily. Core bi-
opsy samples were sent for histopathological examination
in a sterile container. Sometimes osseous blood was col-
lected in a syringe after applying negative pressure. It was
considered to be a biopsy specimen and was submitted for
pathological analysis, since it is possible to diagnose ma-
lignancy from such tissue.

Results

There were 84 patients in the study conducted from 2010
to 2014. All the patients were included as per the inclu-
sion and exclusion criteria. All biopsies were performed
under combination of local anesthesia and intravenous
sedation. All biopsies were performed with the patient in
the prone position, using a Jamshidi needle. Fifty of the
84 patients (59.2%) were females and 34 (40.48%) were
males. The mean age was 66.3 years. Out the 84 patients,
biopsy samples were taken from the thoracic region in 28
(33.33%) patients, from the lumbar region in 37 (44.05%)
patients and from both lumbar and thoracic regions in
19 (22.62%) patients. In 48 patients (57.14%) biopsy
samples were taken from only one vertebra and in 36
patients (42.86%) biopsy samples were taken from more
than one vertebra. Sufficient biopsy material was obtained
in 79 cases. In the other five cases, biopsy material was
not sufficient for reporting. Of the 79 cases, osteoporotic
pathology was detected in 69 patients, malignancy was
detected in 8 patients and no pathology was found in 2
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patients. Two patients with distant metastases to vertebra
were identified. Primary spinal malignancy was detected
in 6 patients (1 unsuspected plasmacytoma, 5 diagnosed
malignancy preoperatively) (Fig. 1). The frequency of
unsuspected malignancies was 1.19% (1/84). None of the
patients had any complications. Concerning primary spi-
nal malignancy, out of 6 patients, 5 were diagnosed with
multiple myeloma. One case was diagnosed with plas-
macytoma, which was unsuspected. Concerning meta-
static VCFs, the metastases were pathological in 2 cases.
Primary malignancies were adenocarcinoma of lung and
adenocarcinoma of prostate.

Discussion

There are various modalities for diagnosis of the cause
of VCFs. MRI can differentiate between malignant and
benign VCFs [6]. Malignant VCFs are suspected when the
findings present on imaging include convex contour of
the posterior vertebral border, epidural masses and infil-
tration of the vertebral posterior elements [5,9]. Posterior
bone fragment retropulsion with normal bone marrow
and accumulation of fluid within vertebral bodies are seen
in osteoporotic VCFs [5,10]. Overlapping between the
MRI imaging characteristics of non-malignant and ma-
lignant VCFs makes preoperative diagnosis difficult [7].
Changes in observer performance also change the diagno-
sis while assessing the MRI [6].

Bone scintigraphy is used for screening for skeletal tu-

Osteoporotic fractures

Malignant VCFs
9.52%

Insufficient sample

mors. The tracer accumulates in the reactive bone which
is formed in response to the lesion. False-negative results
are common in multiple myeloma, leukemia and anaplas-
tic carcinomas. Because tracer accumulation may occur
at any skeletal site with an elevated rate of bone turnover,
radionuclide uptake may be nonspecific and may accom-
pany trauma and infection [11]. Also, nuclear imaging
studies are costly. Thus, bone scan cannot be used in every
VCEF patient.

For planning future treatment plan, knowledge of the
pathology of VCFs is essential. Vertebral biopsy is im-
portant in identifying unsuspected pathology. There are
various primary tumors of the vertebral body that occur
in middle aged to senile aged patients. Primary benign
tumor includes hemangioma; primary malignant tumors
include chondrosarcoma, malignant fibrous histiocytoma,
multiple myeloma, plasmacytoma and chordoma [12]. A
2013 study evaluated 450 patients and identified 5 (1.11%)
unsuspected malignancies including 3 patients with
spinal metastases and 2 patients with multiple myeloma
[5]. In the study performed by Zhang et al. [13], the rate
of unsuspected malignancy was 0.4% (2/546) including
one patient with metastatic carcinoma and one patient
with multiple myeloma. Another study [14] evaluated 103
patients and reported a 2.9% (3/103) rate of unsuspected
malignancy. In another study [15], the rate of unsuspected
malignancy was 3.8% (3/78). In our study, the rate of
unsuspected malignancy was 1.19% (1/84) including one
patient with plasmacytoma. Diagnosis of plasmacytoma

Primary tumour
7.14%

Metastasis

5.95% 2.38%

Negative result
82.14% 2.38%

Fig. 1. Pie chart of hiopsy results of vertebral compression fractures (VCFs).
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was further confirmed by immunohistochemistry in that
patient.

Diagnosis of malignant VCF is confirmed by histo-
pathological examination of biopsy sample. Vertebral bi-
opsy detects type and grade of malignancy. This facilitates
proper management of the pathology. In one study, malig-
nant VCFs were detected in 61 patients out of 450 patients
[5]. In our study, malignancy was detected in 8 patients
out of 84 patients.

There were several limitations in this study. It was a
retrospective observational study. The number of cases
(n=84) is less compared to other studies [5,13]. The re-
lationship between osteoporosis and VCFs was not ana-
lyzed. The diameter and type of biopsy needle was not
investigated.

In our study, biopsy material was not sufficient for
reporting in 5 of 84 cases. In a prior study [15], 7 of 78
biopsies could not be interpreted as a result of suboptimal
quality biopsy material. Mukherjee et al. [2] performed
184 biopsies in 135 patients. Of these biopsies, 78% were
adequate diagnostic specimens and 41 (22%) were inad-
equate and therefore inconclusive. In patients with insuf-
ficient biopsy sample, the samples contained scant bone
tissue with contamination of disc materials in 3 cases,
likely because of incorrect routing of the biopsy needle.
All 5 cases had single level VCF with significant decrease
in vertebral body height. In multiple level VCFs cases,
we tried to get biopsy sample from more than 1 level. In
tumors, the necrotic or cystic areas should be avoided and
the radiologist should try to identify these areas on com-
puted tomography or MR images prior to biopsy [16]. The
authors also also suggested that a pathologist should be
present during the procedure to determine the adequacy
of the tissue specimen. But, it is not always possible for
a pathologist to present at every procedure, especially in
smaller centers.

Conclusions

C-arm guided percutaneous transpedicular vertebral
biopsy is useful in obtaining definitive histopathological
diagnosis of vertebral compression fractures, and espe-
cially in differentiating malignant and non-malignant
VCFs. This helps in planning appropriate management for
patients. The rate of unexpected malignancy in vertebral
compression fracture was 1.19%.
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