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5.1	 �Introduction

Image-guided percutaneous thoracic spine biop-
sies are the second most commonly performed 
biopsy procedure of the spinal axis, second to 
lumbar spine biopsies (Rimondi et  al. 2008; 
Heyer et  al. 2008). The proximity to the lungs 
can be a source of major concern for operators 
who perform this procedure. Fortunately, the 
presence of consistent osseous landmarks, 
including the posterior ribs and their articulation 
with the vertebral body, can be used to avoid 
injuring the lung. A sound understanding of the 
radiologic anatomy of the thoracic spine can 
assist in enhancing the safety margin of this pro-
cedure. In general, posterior approaches are 
required to access the thoracic vertebrae, as the 
overwhelming majority of lesions are usually 

located within the vertebral body and/or pedicle, 
with a lesser proportion of lesions seen within 
the intervertebral disk and even fewer lesions in 
a paraspinal soft tissue location. The biopsy nee-
dle size and number of passes may be limited 
depending on the lesion size, extent, and loca-
tion within the thoracic spine. While this may 
increase the challenge of the image-guided per-
cutaneous spine biopsy procedure, thoracic spine 
biopsy is a procedure that is associated with a 
high diagnostic yield, 92% in one large series 
(Rimondi et al. 2008). Most thoracic spine biop-
sies are performed at the mid or lower thoracic 
spine levels. The majority of thoracic spine biop-
sies are requested to assess for the possibility of 
a neoplastic process. The suspected thoracic 
spine abnormality is often identified on an MRI 
examination. The increased use of post-treatment 
imaging surveillance with PET-CT has also 
resulted in the identification of spine lesions that 
may require additional evaluation. Whenever 
possible, these prior studies should be carefully 
scrutinized to determine if alternative, and pos-
sibly safer, biopsy sites within the lumbar spine, 
sacrum, or pelvis are present. When thoracic 
spine biopsy is indicated, an understanding of 
the pertinent radiologic anatomy, the possible 
approaches to the target lesion, and the available 
biopsy devices and techniques will increase the 
efficiency, safety, and success of the image-
guided percutaneous thoracic spine biopsy 
procedure.
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Learning Objectives

	1.	 To review the radiologic anatomy that is 
pertinent toward the safe performance 
of thoracic spine biopsy

	2.	 To review the indications and contrain-
dications for thoracic spine biopsy

	3.	 To learn image-guided percutaneous 
thoracic spine biopsy approaches and 
techniques
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5.2	 �Anatomic Considerations

There are usually 12 rib-bearing thoracic verte-
brae. In the presence of a transitional vertebral 
anatomy at the thoracolumbar junction, 11 or 13 
thoracic vertebrae may occasionally be encoun-
tered. It is critical that the operator and the diag-
nostic radiologist be vigilant to the occurrence of 
these findings when present, in order to prevent 
the possibility of a wrong-level biopsy. Counting 
the vertebral bodies starting from the cervical 
spine can be helpful as there are seven cervical 
segments (Carrino et al. 2011). Alternatively, the 
counting scheme for the biopsy procedure should 
match the numbering scheme on the pre-procedure 

studies that identify the site and vertebral level of 
the lesion in question (Fig. 5.1). As occurs in the 
lumbar spine, the thoracic vertebrae share mor-
phologic features in common from the first tho-
racic vertebra to the twelfth thoracic vertebra 
(Fig. 5.2). The major change that occurs within 
the thoracic spine as the vertebrae are studied 
from cranial to caudal is that the vertebral bodies 
get slightly larger within the lower thoracic spine. 
This also includes the size of the thoracic pedi-
cles; for example, the T12 pedicles are larger 
than the T1 pedicles. This observation likely 
reflects the increased biomechanical load that the 
lower thoracic vertebrae are exposed to. Unlike 
the lumbar spine, where the pedicles are obliquely 

a b

Fig. 5.1  Counting and labeling thoracic vertebral levels can 
be performed with scout MR or CT images or with fluoros-
copy. This becomes particularly important when dealing 
with subtle thoracic lesions or when sampling thoracic 
disks. T2-weighted sagittal scout image (a) of the cervical 
and upper thoracic spine; C2 and T1 are labeled and a partial 

vertebral compression deformity is present at T7 (arrow). 
T2-weighted sagittal scout image (b) of thoracic and lumbar 
spine shows the T7 vertebral compression deformity (curved 
arrow) with marrow edema and three additional mild verte-
bral compression deformities (arrows) with marrow edema; 
T12, L5, and S1 (with marrow edema) are labeled

5  Thoracic Spine Biopsy



97

angled toward the vertebral body, the thoracic 
pedicles maintain a relatively tangential orienta-
tion toward the vertebral body. This orientation 
of the thoracic pedicles, as well as their size, 
must always be taken into account when consid-
ering a transpedicular approach for thoracic spine 
biopsy. Some thoracic spine lesions, therefore, 
especially lesions within the posterior median 
aspect of the vertebral body, may not be accessi-
ble with a transpedicular approach. The rib 

articulates with a vertebra at two junctures, 
posterior at the transverse process or costotrans-
verse articulation and, more anteriorly, at the pos-
terior aspect of the lateral vertebral body or 
costovertebral junction. Each vertebra consists of 
the posterior elements which form the neural 
arch and include the spinous process, lamina, 
articular facets, transverse process, and pedicles. 
The pedicles connect the posterior elements to 
the vertebral body.
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Fig. 5.2  CT anatomy of the thoracic spine. Reformatted 
midline sagittal CT image (a) shows progressive enlarge-
ment of thoracic vertebrae moving in a caudal direction; 
compare T3 to T12. Axial CT image (b) from contrast 
enhanced CT study at the T4 level shows the vertebral 
body (T4), pedicle (p), lamina (L), spinous process (sp) 
and costovertebral junction (curved arrow). Key anterior 
structures include the lung, esophagus (E), trachea (T) 
and aortic arch (Aa). Axial CT image (c) from contrast-
enhanced CT study at the T8 level shows the costotrans-
verse (CTr) and costovertebral (CV) articulations. The 
aorta (A) is well visualized even on bone window algo-
rithm. Note the tangential orientation (dashed line) of 

the pedicle relative to the vertebral body. Axial CT 
image (d) from contrast-enhanced CT study at the T12 
level shows a more prominent pedicle and a larger verte-
bral body; the costovertebral articulation is noted 
(arrow); the transverse process is rudimentary; the aorta 
(A) is well visualized. Axial CT image (e) from same 
study in soft tissue algorithm at the T2 level shows the 
spinal cord (sc) within the spinal canal and the exiting 
nerve root (curved arrow) within the neural foramen; 
critical structures at the level of the cervicothoracic 
junction include the lung apex, the esophagus (E), and 
the trachea (T); the great vessels lie anterior and lateral 
to the latter structures

5.2 � Anatomic Considerations
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The critical structures that partially surround 
the thoracic spine are best understood in the con-
text of their anatomic relations. The posterior 
elements of the thoracic vertebra are surrounded 
by the posterior paraspinal musculature which 
includes the erector spinae muscles. The neural 
arch, medial pedicle cortex, and posterior verte-
bral body cortex form the margins of the spinal 
canal. The spinal canal includes the epidural 
space, which contains fat and a venous plexus, 
and the meningeal lined spinal cord which is sur-
rounded by cerebrospinal fluid. Spinal nerves 
and vascular structures pass through the neural 
foramina that are located between the pedicles of 
adjacent vertebral bodies. These vascular struc-
tures include branches of the intercostal arteries, 
some of which provide blood supply to the spi-
nal cord. The lateral relations of the thoracic spi-
nal column include the lungs and pleura. The 
anterior relations of the spinal column include 
the posterior mediastinum and mediastinum. 
The aorta is located anterior and to the left with 
respect to the vertebral column. The sympathetic 
plexus lies anteriorly and laterally along the ver-
tebral column. When deciding upon the feasibil-
ity of an image-guided percutaneous thoracic 
spine biopsy procedure, the operator must 
always factor these critical structures into their 
approach.

Critical structures at the thoracic spine level

Spinal cord
Lung
Aorta
Intercostal vessels

5.3	 �Indications

Image-guided percutaneous thoracic spine biopsy 
is indicated for the evaluation of pathologic 
lesions that are located within the thoracic 
vertebrae, intervertebral disks, and/or adjacent 
paraspinal soft tissues (Table 5.1). The two most 
common indications for performing thoracic 
spine biopsy are evaluation of a neoplastic pro-
cess and spine infection. Neoplastic processes 
within the thoracic spine are usually secondary 
lesions associated with metastatic disease, multi-
ple myeloma, or lymphoma. Primary tumors 
within the thoracic spine, though uncommon, 
may also require a biopsy procedure. A biopsy 
may also be required in order to distinguish 
between a pathologic and an osteoporotic verte-
bral compression fracture (Figs. 5.3 and 5.4). As 
with all clinically indicated invasive interven-
tions, the biopsy result should clearly influence 
the clinical management of the patient. This is the 
primary benefit of the biopsy procedure. If this 
benefit will not be achieved with the requested 
procedure, then it might not be necessary to sub-
ject the patient to an invasive procedure. The 
importance of reviewing all imaging studies prior 

Table 5.1  Indications for image-guided percutaneous 
thoracic spine biopsy

1. Infection
Spondylitis-diskitis
Paraspinal abscess
2. Neoplastic
Primary osseous neoplasm
Evaluation of solitary bone lesion
Secondary osseous neoplasm
 � Osseous metastatic disease or involvement by 

systemic malignancy
Diffuse marrow replacement process
Evaluation of neoplastic lesions with diffusion 
restriction or FDG-PET avidity post-treatment to assess 
for treatment response
Paraspinal soft tissue mass
Pathologic vertebral body compression fracture
3. Pretreatment (including the above categories)
Tissue characterization prior to treatment initiation

When counting the vertebrae within the 
spinal axis, the possible presence of a tran-
sitional vertebra at the thoracolumbar junc-
tion should be considered in order to 
prevent a wrong-level thoracic spine biopsy 
procedure.

5  Thoracic Spine Biopsy
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Fig. 5.3  A 65-year-old female with history of breast can-
cer and back pain. Single posterior projection from a 
whole body bone scan (a) shows focal radionuclide 
uptake (arrow) within the mid-thoracic spine. 
T2-weighted sagittal image (b) shows a partial vertebral 
compression deformity with marrow edema (arrow) and 
bone retropulsion into the spinal canal. Focal inferior 
vertebral endplate edema and disk edema (curved arrow) 
are seen above the vertebral compression deformity. 
Reformatted sagittal CT image (c) in bone window algo-

rithm shows a partial vertebral compression deformity 
(arrow) with loss of the trabecular striations and anterior 
bone formation. Axial CT image (d) from the bone biopsy 
procedure shows the tip of a bone needle (arrow) within 
the predominantly lytic vertebral body lesion; scant tis-
sue was obtained with this needle. Axial CT image (e) 
shows a soft tissue cutting needle within the lesion. 
Multiple soft tissue cores confirmed the presence of met-
astatic breast cancer in this patient with a pathologic ver-
tebral compression fracture

5.3 � Indications
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Fig. 5.4  A 77-year-old female with chronic, severe low 
back pain. Reformatted sagittal CT image (a) in bone win-
dow algorithm shows a vertebra plana deformity of the 
T12 vertebral body (arrow) with small amounts of gas 
with the anterior vertebral body and adjacent disk space; 
mild bone retropulsion into the spinal canal is noted as is 
focal kyphosis. Marked osteopenia is seen. Biplane fluo-
roscopic images (b) in the frontal and lateral projection 

show coaxial advancement of a bone biopsy needle into 
the pedicle (arrow). Lateral fluoroscopic image (c) shows 
further advancement of the bone needle into the posterior 
vertebral body (curved arrow); the vertebral endplates 
(arrows) show the severity of this collapse, which limits 
advancement of the bone needle. The biopsy samples 
showed no evidence of malignant cells in this patient with 
an osteoporotic vertebral compression fracture

5  Thoracic Spine Biopsy
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to considering a thoracic spine biopsy is again 
emphasized. The remainder of the spinal axis and 
body should be studied in order to identify other 
possible sites, for example, within the lumbar 
spine, sacrum, or pelvis, which can be more 
safely sampled (Fig. 5.5).

5.4	 �Contraindications

The major contraindication to performing a tho-
racic spine biopsy is uncorrected coagulopathy 
(Table 5.2). Special consideration is also given to 
patients with neurologic compromise and in 
whom the imaging findings are consistent with 

acute spinal cord compression. These patients 
will require immediate surgical decompression 
of the spine, and this important intervention 
should not be delayed by a spine biopsy proce-
dure. As with image-guided percutaneous spine 
biopsy procedures in the other segments of the 
spinal axis, thoracic spine biopsy procedures 
should not be performed on unstable patients. 
Given the risk of spinal cord or lung injury, the 
procedure should be avoided in uncooperative 
patients. As there are 12 thoracic vertebrae, the 
possibility of occurrence of benign lesions with 
certain pathognomonic imaging features is not 
uncommon in the thoracic spine. Bone islands 
and Schmorl’s nodes may not require a biopsy 

ba

Fig. 5.5  A 7-year-old female with back pain (same 
patient as in Fig. 5.1). T1-weighted sagittal scout image 
(a) of the thoracic and lumbar spine shows multiple tho-
racic vertebral compression deformities and hypointense 

vertebral body marrow signal within the T9 and S1 verte-
bra (arrows). Axial CT image (b) shows biopsy of the S1 
vertebra (arrow); 5 bone cores were submitted to pathol-
ogy. The biopsy was nondiagnostic

5.4 � Contraindications
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procedure. For probably benign lesions, it may 
also be helpful to obtain and review the patient’s 
prior studies, if available, or clinically correlate 
the finding and perform follow-up imaging sur-
veillance only if deemed clinically necessary.

5.5	 �Risks and Complications 
Associated with Thoracic 
Spine Biopsy and How 
to Minimize Them

The risks and complications that are associated 
with image-guided percutaneous thoracic spine 
biopsy are similar to those observed with lumbar 
spine biopsy (Olscamp et al. 1997; Tehranzadeh 
et al. 2007) (Table 5.3). There are, however, two 
major differences between thoracic spine biopsy 
and biopsy in other segments of the spinal axis. 
First, the risk of pneumothorax takes on a greater 
priority when performing a thoracic spine biopsy. 
There is much greater surface area of lung paren-
chyma at risk in thoracic spine biopsy as com-
pared to cervical or lumbar spine biopsies where 
the lung apices and bases, respectively, are at 

risk. Second, the thoracic spinal cord is a structure 
at risk when performing a thoracic spine biopsy. 
Careful attention to technique and utilization of 
the appropriate osseous landmarks whether using 
CT or fluoroscopic guidance will help to reduce 
the likelihood of a lung or spinal cord injury. 
Similarly, the use of coaxial technique, by incur-
ring only one single pass with a guide cannula, 
will decrease the likelihood of injuring normal 
anatomic structures. All biopsy instruments can 
then be passed through the guide cannula multiple 
times without disturbing the surrounding soft tis-
sue structures. Active monitoring of the location 
and excursion of these biopsy instruments will 
also enhance the margin of safety for any biopsy 
procedure (Fig. 5.6). Procedure-related hemor-
rhage can be mitigated by adhering to appropriate 
coagulation status protocols, holding anticoagu-
lant or antiplatelet medications for an appropriate 
period of time, and using coaxial technique. In the 
thoracic spine, it is important to be extremely 
careful navigating needles adjacent to the ante-

Table 5.2  Contraindications to image-guided percutane-
ous thoracic spine biopsy

Absolute

Uncorrected coagulopathy
Acute spinal cord compression
Untreated infection in patient with suspicious mass 
lesion
Relative

Patient factors
 � Combative or uncooperative patient
 � Clinically unstable patient
Lesion type
 � Vascular lesion
 � Probable benign lesion
Lesion size
 � Discretion must be exercised with smaller lesions 

(<5 mm in diameter)
 � Limited or no specimen yield may result in a 

false-negative biopsy
Lesion location
 � Defer biopsy for lesions located adjacent to critical 

structures or inaccessible locations

Table 5.3  Percutaneous thoracic spine biopsy – poten-
tial risks and complications

Tissue injury
 � Pneumothorax
 � Spinal cord injury
 � Vascular injury
Hemorrhage
 � Superficial or subcutaneous
 � Deep – hemorrhage into tumor and/or spinal canal 

can result in acute neurologic changes or 
retroperitoneal hemorrhage can result in hypotension 
or severe pain

Infection (superficial or deep) in those cases being 
performed to assess for neoplasm
Inappropriate needle placement
 � Breach of the anterior vertebral body or medial 

pedicle cortex
 � Needle placement within the spinal canal
 � Wrong level
Inadequate tissue sampling
Technical failure – biopsy system failure, lost specimen
Tumor seeding along the biopsy tract
Radiation exposure
Anesthesia complications
 � Aspiration, airway compromise, respiratory 

depression

5  Thoracic Spine Biopsy
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rior neural foramina and near the inferior margins 
of the posterior ribs as these are anatomic loca-
tions where normal vascular structures are 
located. Utilization of standard thoracic biopsy 

techniques such as the transpedicular, costotrans-
verse, and costovertebral approaches help to 
reduce the likelihood of injury to these vascular 
structures.
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Fig. 5.6  A 7-year-old female with back pain, 1 month 
later. Axial CT image (a) from a T9 biopsy procedure 
shows advancement of a bone needle via a costotrans-
verse approach (arrow). Axial CT image (b) shows needle 
tip at lateral margin of vertebral body (arrow); because of 
the steep nature of this approach, the needle tip points at 
the vertebral body, not the lung. Axial CT image (c) shows 
entry of the bone needle (curved arrow) into the posterior 
vertebral body. The beam hardening artifact distal to the 
needle provides a good estimate of the needle trajectory 
within the remainder of the vertebral body (dashed lines); 

the needle trajectory was adjusted at the point of insertion 
within the lateral vertebral cortex (compare to image b). A 
reformatted sagittal image obtained with CT fluoroscopy 
(d) shows the needle tip’s (curved arrow) relationship to 
the vertebral endplates and anterior vertebral cortex. Axial 
CT image (e) shows coaxial advancement of the bone 
needle (arrow) through the guide cannula (curved arrow) 
in order to obtain additional bone cores (a total of 6 bone 
cores). Compare this final trajectory with that estimated in 
Figure c. Subsequent histopathologic analysis showed 
Langerhans cell histiocytosis

5.5 � Risks and Complications Associated with Thoracic Spine Biopsy and How to Minimize Them
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5.6	 �Imaging Guidance

CT and fluoroscopy are the two modalities that 
are used to perform image-guided percutaneous 
thoracic spine biopsy (Lis et  al. 2004; Ortiz 
et  al. 2010). The key osseous landmarks for 
imaging guidance are visualized with both 
modalities. CT does provide additional soft tis-
sue resolution to identify, with better detail, the 
critical structures in the thoracic spine. In gen-
eral, many operators tend to use fluoroscopic 
guidance for transpedicular approaches in the 
thoracic spine, especially when attempting to 
sample large or diffuse lesions within the tho-
racic vertebral body (Fig. 5.7) (Pierot and 
Boulin 1999). More experienced operators will 
also use fluoroscopy to perform percutaneous 
disk biopsies utilizing a posterior oblique 
approach that keeps the needle between the 
medial aspect of the rib and the lateral aspect of 
the pedicle. The ability of CT to visualize the 
lesion and its relation to the vertebra and to 
nearby critical structures tends to make CT the 
preferred modality for image-guided percutane-
ous thoracic spine biopsy. It is particularly help-
ful in sampling the posterior elements and the 
paraspinal soft tissues (Fig. 5.8). CT fluoros-
copy increases the efficiency of the procedure 
by allowing faster monitoring of needle 
advancement and position. Since both CT and 
fluoroscopic guidance entail radiation exposure, 
adherence to sound radiologic imaging and 
shielding principles will assist in limiting 
radiation exposure not only to the patient but 
also to the operator and the operator’s staff.

5.7	 �Approaches

Posterior approaches are required to access the 
thoracic vertebrae, intervertebral disks, and para-
spinal soft tissues. These posterior approaches 
are performed with the patient in the prone, prone 
oblique, or lateral decubitus position. The most 
optimal position, barring specific patient factors, 
is the prone position; however, some patients are 
unable to maintain this position due to pain or 
breathing issues. The prone position is the most 
common position with which spine interventions 
are performed at the thoracic spine level; hence, 
operators tend to have a comfort level with the 
imaging landmarks and with the angulations of 
their biopsy devices with the patient in this posi-
tion. Each of the approaches to the thoracic spine 
is determined by the lesion location and size and 
by the local anatomic constraints that are seen 
with imaging guidance (Table 5.4) (also refer to 
Chap. 9). The two major approaches are either 
transpedicular or extrapedicular (Figs. 5.9 and 
5.10) (Renfrew et al. 1991). Commonly used 
extrapedicular approaches within the thoracic 
spine include the costotransverse and costoverte-
bral approaches. Intercostal approaches are occa-
sionally required for posterior paraspinal soft 
tissue masses (Fig. 5.11). A major anatomic con-
straint within the upper thoracic spine tends to be 
the smaller size of the thoracic pedicle (Fig. 5.2). 
This may either limit the size of the instruments 
that can be used in the biopsy procedure or 
restrict the procedure to an extrapedicular 
approach, or both. It is imperative for the opera-
tor to review all pertinent pre-procedure imaging 

Fig. 5.7  An 80-year-old male with history of prostate, 
colon, and lung cancer. Fat-suppressed contrast-enhanced 
T1-weighted sagittal image (a) shows multiple 
hypointense foci (curved arrows) with mild peripheral 
enhancement; the largest lesion (arrow) is located within 
the T10 vertebral body. Axial CT image (b) from a T10 
biopsy procedure shows the use of coaxial technique and 
a costovertebral approach (curved arrow) with subse-
quent placement of a bone needle (arrow) into a large 
sclerotic lesion. Five bone cores were obtained with this 
12 gauge system; the biopsy showed no evidence of 

malignant cells. T1weighted sagittal image (c) performed 
3 months later shows progression of a vertebral marrow 
replacement process, particularly at T10 (arrow). Frontal 
fluoroscopic projection (d) shows transpedicular coaxial 
placement (arrow) of a trephine bone needle into the 
sclerotic T10 vertebral body. Lateral fluoroscopic image 
(e) shows a guide cannula (arrow) within the distal pedi-
cle and a biopsy needle (curved arrow) within the ante-
rior vertebral body. Nine small bone cores were obtained 
in this procedure, and pathology revealed metastatic 
prostate cancer

5  Thoracic Spine Biopsy
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examinations in order to plan the most optimal 
approach to a thoracic spine lesion. Another deci-
sion to be made in thoracic spine biopsy is 
whether to approach the lesion from the right side 
or the left side of the thoracic spine. Certainly, if 
the lesion is located unilaterally, then this is the 
side that the posterior approach is initiated from. 
But, if the lesion is diffuse or large, and when 
anatomic structures permit, then a right-sided 

approach might be used in order to reduce the 
chance of injury to the aorta (Fig. 5.7).

Fig. 5.8  A 56-year-old male with thoracic back pain. 
Single posterior projection (a) from a bone scan shows 
focal radionuclide uptake within a single thoracic vertebra 
(arrow), T6. Contrast-enhanced T1-weighted axial image 
(b) shows mild focal enhancement within the right T6 
transverse process (double arrow) and pedicle (small 
arrow). Epidural (curved arrow) and paraspinal (large 
arrow) soft tissue enhancement is also seen. Axial CT 

image (c) from the biopsy procedure with skin grid in place 
shows a subtle mixed lytic and sclerotic pattern with the T6 
posterior elements (dashed circle). Axial CT image (d) 
shows coaxial insertion of a bone needle (arrow) into the 
right transverse process. Axial CT image (e) shows reposi-
tioning of the guide cannula, avoiding another skin punc-
ture, and transpedicular placement of the bone needle. The 
histopathology confirmed the presence of a hemangioma

It is imperative for the operator to review 
all pertinent pre-procedure imaging exami-
nations in order to plan the most optimal 
approach to a thoracic spine lesion.

Table 5.4  Approaches for thoracic spine biopsy

Transpedicular
Needle tip advanced through the center of the pedicle into the vertebral body
Advantages: (1) Avoids spinal canal and contents; (2) does not disturb adjacent paraspinal soft tissues including 
blood vessels and lungs; (3) can apply more local anesthetic to posterior pedicle cortex, so often well tolerated by 
patient; (4) can be performed with either fluoroscopic or CT guidance
Disadvantages: (1) May be difficult to visualize pedicle (fluoroscopy) or pedicle may be too small to accommodate 
biopsy device; (2) may not be able to sample lesions within the posterior and median aspect of the vertebral body; 
(3) difficult access for disk space
Extrapedicular
Needle tip advanced outside of the pedicle toward the lesion in the vertebral body, intervertebral disk, or adjacent 
paraspinal soft tissue
Costotransverse

Needle tip passes between vertebral transverse process and posterior cortex of adjacent rib
Advantages: (1) Avoids spinal canal and contents; (2) avoids the lung; (3) allows access to lesions within the 
superior aspect of the vertebral body
Disadvantages: (1) Only performed under CT guidance; (2) cannot sample pedicle
Costovertebral

Needle tip passes between the dorsal aspect of the posterior rib and the pedicle
Advantages: (1) Avoids the lung and the spinal canal; (2) rib helps to guide the needle into the vertebral body or the 
intervertebral disk; (3) can be performed with CT or fluoroscopic guidance
Disadvantages: (1) Cannot sample pedicle
Intercostal

Needle placement is within the posteromedial intercostal space, anterior to the head of the rib and the costovertebral 
joint
Direct (paraspinal soft tissue lesion)
Needle tip advanced directly into lesion; a variant of intercostal approach
Advantages: (1) Directly sample the lesion
Disadvantages: (1) Risk of lung or vascular injury; (2) performed with CT guidance only

5.7 � Approaches
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5.8	 �The Thoracic Spine Biopsy 
Procedure

5.8.1	 �General Considerations

5.8.1.1	 �Patient Factors
Image-guided percutaneous thoracic spine biopsy 
procedures should only be performed on coopera-
tive patients. The patient should be evaluated to 
ascertain whether or not they can lie in the prone 
position. In rare instances, it is sometimes neces-
sary to use the prone oblique position. The 
patient’s back should be examined in order to 
make sure that the skin is intact and that there are 
no pressure ulcers at the level of the intended 
biopsy procedure. Skin tattoos may also pose a 
barrier to biopsy, and these are often located in the 
upper back, near the cervicothoracic junction or 
the interscapular area. The patient’s medical his-
tory, pertinent laboratory values, allergies, imag-
ing studies, and NPO status should be reviewed 
(Talac and McLain 2009). If certain medications, 
such as anticoagulants, antiplatelets, or antibiot-
ics, require discontinuation prior to the procedure, 
then the details of these actions are confirmed. 
Informed consent is obtained from the patient or 

their designated representative. The risks and ben-
efits of the biopsy procedure, and alternatives to 
this procedure including open biopsy and contin-
ued medical surveillance, should be discussed 
with the patient. The post-procedure recovery and 
any wound care instructions are briefly discussed 
and reinforced after the procedure.

5.8.1.2	 �Staff Factors
When needed, anesthesiology and pathology con-
sultations should be obtained on a timely basis 
such that if the services of these medical consul-
tants are required, then they will be able to assist 
with the performance of the procedure. The staff 
should be well trained and able to exercise the 
appropriate patient and procedure verification 
protocols. The staff is made aware that a thoracic 
spine biopsy will be performed. A procedure table 
has been prepared and sterilely draped prior to the 
procedure and can be positioned based upon the 
procedure logistics. The staff is instructed to place 
the patient in the prone position and to make sure 
that the patient is as comfortable as reasonably 
possible. The application of security straps around 
the lower body of the patient will help to prevent 
falls off of the procedure table. The patient is 

a b

Fig. 5.9  A 50-year-old female. Reformatted parasagittal 
CT image (a) shows well-defined sclerotic lesion within 
the posterior T1 vertebral body and pedicle (arrow). Axial 

CT image (b) shows a transpedicular approach (arrow) to 
the sclerotic lesion. The biopsy showed normal bone for-
mation and no evidence of malignant cells

5  Thoracic Spine Biopsy
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asked to place their arms up, whenever possible, 
with intravenous access in the forearm, wrist, or 
dorsum of the hand. Remember, antecubital intra-

venous catheters are problematic in these proce-
dures as they tend to get occluded by a bent arm 
position. Monitoring equipment is placed on the 
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Fig. 5.10  A 29-year-old male with incidental lesion 
detected on outside study. Axial CT image (a) from the 
biopsy procedure with a skin grid in place shows a mixed 
sclerotic lesion within the posterior vertebral body 
(arrow). Axial CT image (b) shows tip of 20 gauge insert 
needle (arrow) adjacent to the transverse process. This 
needle was used to administer 2% lidocaine; the hub of 
the needle is removable so that it becomes a guidewire. 

Axial CT image (c) shows the hubless (arrow) 20 gauge 
needle and coaxial insertion of a 12 gauge introducer 
(curved arrow) and guide cannula (not seen on this image 
due to angled introduction of the coaxial system). Axial 
CT image (d) shows coaxial insertion of a trephine bone 
needle via a parapedicular approach (curved arrow). Axial 
CT image (e) shows the bone needle tip (arrow) within the 
lesion – a hemangioma
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patient, and the staff is reminded to keep leads, 
lines, and wires away from the intended sterile 
field and area of the biopsy. These wires can 
obscure the area of interest, especially with fluo-
roscopic procedures. The back is shaved, when 
necessary, with electric clippers.

5.8.1.3	 �Anesthesia
As with other percutaneous spine biopsy proce-
dures, thoracic spine biopsy is performed with 

local anesthesia and either with intravenous 
sedation and analgesia or with intravenous anes-
thesia provided by an anesthesiologist or anes-
thetist. The level of anesthesia will be determined 
by the patient, the patient’s medical condition, 
the operator, and, when involved, the anesthesi-
ologist. The patient is actively monitored, with 
respect to vital signs, oxygen saturation, and 
comfort level, by properly trained and qualified 
staff.

a

c d

b

Fig. 5.11  A 30-year-old male with incidental mass seen 
on chest radiograph. T1-weighted axial image (a) shows 
solid intermediate signal intensity soft tissue mass (arrow) 
adjacent to the upper thoracic spine. Axial CT image (b) 
shows placement of a guide needle with advancement of 
the needle tip to the margin of the lesion (arrow); the nee-
dle is purposely angled away from the lung. Axial CT 
image (c) shows coaxial insertion of a 22 gauge Chiba 

needle (small arrows) via the guide cannula (curved 
arrow) for the purposes of fine needle aspiration. Several 
FNA passes were performed and submitted for cytologic 
evaluation. Axial CT image (d) shows the subsequent 
placement of a 16 gauge cutting needle (arrows) via the 
same guide cannula (curved arrow). The cytopathologic 
evaluation showed that this was a schwannoma
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5.8.2	 �Patient Preparation

After the patient is positioned on the procedure 
table and the monitoring equipment placed, a 
time-out with the staff and patient is initiated so 
that the correct patient has the correct procedure 
at the correct level and, when applicable, on the 
correct side. For CT procedures a skin grid is 
placed on the back, and the intended level of skin 
entry is identified with CT imaging such that the 
skin can be marked with an indelible ink marker 
prior to prepping the skin. The skin is prepped 
and draped using strict aseptic technique. For 
fluoroscopy procedures, a clamp can be used to 
localize the level and side of interest in order to 
make a skin mark with a sterile marker pen. Once 
the monitoring equipment is recording the 
patient’s vital signs, oxygen saturation, and a 
continuous electrocardiogram, the patient can 
start to receive their sedation and analgesia or 
their intravenous anesthesia. In rare instances, for 
example, in patients who are immunocompro-
mised, it may be necessary to provide intrave-
nous antibiotic prophylaxis within one hour of 
starting the procedure (Santiago et al. 2014).

5.8.3	 �Technique

5.8.3.1	 �CT Guidance
After the operator reviews the pertinent prior 
examinations and decides upon the thoracic level 
of interest, a skin grid is placed upon the patient’s 
back. Scout frontal and lateral images of the tho-
racic spine are obtained; these may include the 
cervical spine for upper thoracic biopsies or the 
lumbar spine for lower thoracic biopsies in order 
to facilitate counting the vertebral body levels. 
This step takes on great importance in patients 
with transitional vertebrae or in patients in whom 
the pathology is difficult to visualize with CT (as 
compared to their initial MRI or nuclear medi-
cine test). Having the prior examination available 
at the time of the biopsy procedure for additional 
review is also very helpful. After skin grid place-
ment and scout CT images are obtained, the 

thoracic level of interest is scanned using serial 
axial sections. The preliminary axial CT study 
will often include the vertebral level above and 
below the level of interest. Additionally, the field 
of view should permit the visualization of the 
skin surface in order to identify the reference grid 
and the eventual skin entry site. These initial 
axial CT images are obtained with thin section 
technique (1–3  mm thick axial sections), often 
with bone algorithm when a vertebral biopsy is 
planned and occasionally with soft tissue algo-
rithm when sampling large paraspinal soft tissue 
masses or fluid collections. The skin entry site is 
identified, and the skin is marked with an indeli-
ble ink marker prior to prepping with sterilizing 
solutions. The choice of trajectory and approach 
are at the operator’s discretion and will generally 
include a path that safely accesses the lesion and 
avoids normal structures using standard thoracic 
spine approaches. In general, a transpedicular 
approach can be used to access the pedicle and 
anterior and/or lateral vertebral body lesions. An 
extrapedicular approach tends to be used for 
some posterior and median vertebral body lesions 
and for sampling intervertebral disk or paraspinal 
soft tissue pathology (Fig. 5.12).

A small amount of anesthetic agent, such as 1 
or 2% lidocaine is used to anesthetize the skin 
entry site as well as the deep soft tissues of the 
needle tract down to the level of the vertebral 
periosteum. The application of the deep tissue 
anesthetic is performed with imaging guidance in 
order to prevent injury to critical structures. This 
maneuver also will confirm that the chosen 
biopsy needle trajectory, with respect to safety, 
will be feasible (Fig. 5.10). A dermatotomy is 
performed with a #11 scalpel blade at the anes-
thetized skin entry site.

A coaxial biopsy system is often used for tho-
racic spine biopsies (Yaffe et al. 2003). This main-
tains access to the biopsy site via a guide cannula 
and allows the operator to use bone needles, soft 
tissue needles, or both. A bone needle can be 
advanced into the vertebra, and the bone needle 
stylet is then removed such that the bone needle 
cannula serves as a guide cannula for the coaxial 
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insertion of other biopsy needles (Geremia et al. 
1992). Bone needles tend to be used for vertebral 
lesions, if at a minimum, to penetrate the vertebral 
cortex and gain access to the lesion margin (Fig. 
5.3). Another type of guide cannula system entails 
the advancement of a guided cannula over an 
introducer or blunt dissector. The introducer fits 
inside the guide cannula such that the guide can-
nula–introducer unit can be advanced over a 
guidewire. When the guide cannula reaches the 
margin of the vertebra, disk, or paraspinal soft tis-
sue lesion, the introducer and guidewire are 
removed and the guide cannula is left in place. 
The guide cannula acts a safe conduit for sharp 
instruments and guards against soft tissue injury 
(Fig. 5.10). The guide cannula also facilitates 
patient comfort by minimizing trauma to the skin 
entry site. Once the guide needle is advanced to 
the cortical entry site, it may have to be held in 

place with one hand, while the insert needle and 
introducer/blunt dissector cannula are removed 
with the other hand. A trephine bone needle is 
then inserted through the guide cannula with the 
other hand and then rotated clockwise and coun-
terclockwise with gentle forward pressure to dock 
the system into the vertebral cortex. The bone 
needle entry site is quickly scanned, this is opti-
mized with CT fluoroscopy, and the trajectory and 
position of the needle is monitored during subse-
quent advancements (Fig. 5.6).

One difference between thoracic spine biopsy 
as compared to lumbar spine or sacral biopsy 
procedures is that bone needle excursions are 
shorter with thoracic spine biopsies due to the 
inherent relatively smaller size of the thoracic 
vertebrae and their proximity to the lungs and the 
aorta. Another difference in these types of 
procedures is that with thoracic spine biopsy the 
overall sample size may be limited depending on 
the lesion size and extent. It must be kept in mind 
that there are two key locations for optimizing 
the biopsy needle trajectory: first, at the skin 
insertion site and, second, at the vertebral cortex 
insertion site. This is based upon the fact that 
biopsy needles are metallic constructs that tend 
to move in a straight direction. The bone needle is 
usually advanced about 5  mm. Bone material 
accumulates within the bone needle lumen as the 
needle is advanced. The bone needle can be 
removed and replaced with a second or “fresh” 
bone needle. This will allow for the bone sample 
within the first bone needle to be expressed, with 
a metal pusher, into the appropriate biopsy con-
tainer. This bone needle swapping maneuver will 
require stabilization of the guide cannula at the 
vertebral entry site with one hand, while the bone 

Fig. 5.12  A 43-year-old female with history of 
intravenous drug abuse and back pain. T2-weighted 
sagittal image (a) shows a prevertebral fluid collection 
(large arrow) that communicates with an abnormal disk 
(small arrow) and a posterior epidural phlegmon 
(curved arrow). The adjacent vertebral bodies show 
marrow edema. T2-weighted axial image (b) shows 
large paravertebral fluid collection (large arrows) and 
spinal cord edema (curved arrow). Reformatted sagittal 
CT image (c) shows disk and vertebral endplate 

destruction (arrow) with sclerotic reaction and focal 
kyphosis. Axial CT image (d) shows insertion of a guide 
needle via a costotransverse approach (arrow). Axial 
CT image (e) shows placement of a guidewire (curved 
arrow) into the paraspinal fluid collection via the guide 
needle (arrow). Axial CT image (f) shows over the wire 
placement of a drainage catheter (arrows) into the col-
lection. Abundant purulent material was drained via this 
catheter, and the specimens were positive for 
Streptococcus viridans

f

Fig. 5.12  (continued)

5.8 � The Thoracic Spine Biopsy Procedure



114

needle exchanges are performed with the opera-
tor’s other hand. Coaxial placement of the second 
bone needle will again require rotational move-
ments with gentle forward pressure on this needle 
and with monitoring of needle progression with 
CT images. These procedural steps can be 
repeated as long as the biopsy needle tip is within 
the lesion and safely distant from critical struc-
tures. The operator should attempt to obtain at 
least three bone cores whenever possible. Another 
technique that can be used to obtain more tissue, 
after the initial traverse through the lesion, is to 
try to create a fresh biopsy tract by angling the 
bone needle slightly at the vertebral insertion site 
(Fig. 5.6). This latter maneuver also works very 
well with transpedicular technique using fluoro-
scopic guidance. Ultimately, however, the num-
ber of biopsy needle passes and trajectories are 
determined by the lesion location, size, and 
morphology.

For soft tissue masses, intraosseous lytic 
lesions, or disk space biopsies, the coaxial 
approach at the thoracic level may first include an 
attempt at FNA using small gauge needles that 
can be coaxially passed through a guide cannula 
(Fig. 5.13). FNA should be considered by the 
operator as an initial biopsy technique when the 
lesion to be sampled is potentially hypervascular 
(such as a renal or thyroid metastasis). Once the 
FNA passes are complete, whether or not abnor-
mal cells have been detected, then a core soft tis-
sue biopsy should be performed with a soft tissue 
cutting needle. The cutting needle is advanced 
coaxially to the margin of the lesion under CT 
guidance. The cutting compartment of the needle 
is exposed within the matrix of the lesion and this 
is confirmed with CT; the tip of the needle is 
monitored at all times with CT images, especially 
after any adjustments in needle position, and 
should not threaten critical structures (Fig. 5.14). 
Again the optimal goal is to obtain at least three 

soft tissue cores if possible. Another possible 
technique that can be used to sample lytic lesions 
is to sample the lesion margin with a trephine 
bone biopsy needle; this maneuver is sometimes 
able to sequester a small amount of cortical bone 
and the adjacent soft tissue abnormality  
(Figs. 5.15, 5.16, and 5.17). When sampling the 
disk or adjacent paraspinal soft tissues for possi-
ble infection, try to aspirate infected fluid first. If 
there is a definite fluid collection, but the viscos-
ity of the collection is too thick, then try to use a 
larger gauge needle such as a 20 or an18 gauge 
needle and then aspirate with a 10 or 20  mL 
syringe. Alternatively, a small drainage catheter 
can be placed for larger collections (Fig. 5.12). If 
there is no fluid collection, then the disk-endplate 
complex can be biopsied with a trephine bone 
needle (Fig. 5.18). This latter maneuver usually 
yields tissue samples that can be submitted in 
their respective transport containers to microbiol-
ogy and pathology. The other option is to use a 
percutaneous diskectomy device with coaxial 
technique and imaging guidance (Onik 1996; 
Chew and Kline 2001). Care should be taken in 
only advancing the diskectomy device slightly 
and with imaging guidance. Often after these 
types of deep tissue manipulation, there is a small 
amount of hemorrhage into the biopsy tract that 
can also be aspirated and submitted in a sterile 
container for microbiologic analysis.

5.8.4	 �Fluoroscopic Guidance

Thoracic spine biopsies can also be performed 
with fluoroscopic guidance. In the case of verte-
bral body lesions, these biopsy procedures tend 
to be performed in cases where there are either 
large lesions or the vertebral body is diffusely 
infiltrated by tumor. Suspected pathologic verte-
bral compression fractures are often biopsied 

Fig. 5.13  A 67-year-old female with leukemia and fever; 
elevated CRP 76 and ESR 84. T2-weighted sagittal image 
(a) shows small anterior fluid collection (curved arrow) 
within the disk and superior endplate as well as preverte-
bral soft tissue swelling. Reformatted sagittal CT image 
(b) in bone window algorithm shows widening of the disk 

space (arrow) with endplate sclerosis and destruction. 
Axial CT image (c) shows coaxial placement of a 22 
gauge needle (arrow) that was used to aspirate purulent 
material from the anterior disk; the microbiology was 
positive for coagulase-negative Staphylococcus
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under fluoroscopic guidance (Fig. 5.4). In gen-
eral, these biopsies tend to be performed with a 
transpedicular approach, but they can also be per-
formed with an extrapedicular approach. With 

transpedicular technique, the operator aligns the 
pedicle in the superior third of the vertebral body 
of interest. This often entails aligning the verte-
bral endplates. Then the fluoroscopic is rotated in 
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Fig. 5.14  An 82-year-old female with back pain. 
T2-weighted sagittal image (a) shows two spinous process 
lesions (arrows); the large lesion impinges upon the spinal 
cord (curved arrow). Axial CT image (b) shows placement 
of a guide cannula (arrow); note the orientation of the guide 
cannula relative to the expansile lesion within the laminae 
and base of the spinous process (curved arrow). Axial CT 

image (c) shows coaxial placement, via the guide cannula 
(curved arrows), of a 22 gauge needle (arrows) into the 
lesion. Axial CT image (d) shows placement of a 16 gauge 
self-aspirating biopsy needle (arrows) via the guide can-
nula (curved arrows). Axial CT image (e) shows the coaxial 
(curved arrow) use of a 16 gauge cutting needle. The biopsy 
was positive for carcinoma cells; unknown primary
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Fig. 5.15  A 74-year-old female with incidental spinous 
process lesion. Axial CT image (a) in bone window algo-
rithm with a skin grid in place shows trajectory (arrows) 
for lytic lesion within the spinous process. Axial CT 
image (b) shows use of coaxial technique with a guide 

cannula (arrow) and trephine bone needle (curved arrow); 
the trephine needle is carefully rotated with gentle for-
ward pressure to avoid fracturing the spinous process. 
Pathologic analysis of the biopsy specimens showed met-
astatic papillary thyroid carcinoma

a b

Fig. 5.16  A 54-year-old male with back pain. Axial CT 
image (a) in soft tissue algorithm shows a lytic lesion that 
involves the left transverse process, pedicle, and posterior 
vertebral body (arrows). Axial CT image (b) shows coax-

ial placement of the biopsy needle (arrow) along the lat-
eral margin of the lesion; this technique yielded both 
osseous and soft tissue material. The histopathology was 
consistent with an aneurysmal bone cyst
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a medial to lateral fashion such that pedicle proj-
ects over the vertebral body. Think of the pedicle 
as a flashlight with a cylindrical beam that shines 
into the vertebral body  – this will be the bone 
needle trajectory into the vertebral body and will 
represent the area of the vertebral body that will 
be sampled. In general, mild angulation of the 
fluoroscope facilitates bone needle access to the 
anterior and lateral aspect of the vertebral body, 
while steeper angulations of the fluoroscope will 
enable placement of the bone needle into more 
posterior and paramedian areas of the vertebral 
body.

The intended needle trajectory is anesthetized 
with a local anesthetic agent. A cross hair inci-
sion is made at the skin entry site with a #11 scal-
pel blade. A bone needle, anywhere from 10 
gauge in diameter or smaller, at the operator’s 
discretion and preference, is advanced using a 
down-the-barrel approach with the pedicle of 
interest centered in the field of view of the fluoro-
scope. The bone needle is carefully advanced into 

the posterior vertebral body. The operator should 
check the needle position in the oblique, frontal, 
and lateral fluoroscopic projections during the 
advancement of the bone needle. This is done to 
ensure that the needle does not enter the spinal 
canal and stays within the confines of the verte-
bral body. In order to avoid entry into the spinal 
canal, the needle tip should not cross the medial 
pedicle margin on the frontal projection until the 
needle tip enters the posterior vertebral body on 
the corresponding lateral projection. Once the 
bone needle tip reaches the posterior vertebral 
body, the needle stylet is removed, and the bone 
cannula can now be used as a guide cannula for 
subsequent sequential coaxial bone biopsy nee-
dle placements and biopsies. With each coaxial 
bone needle pass, the position of the guide can-
nula and bone needle tip is monitored with fluo-
roscopy to ascertain that the needle has not 
extended beyond the vertebral body. An advan-
tage of fluoroscopic technique is the opportunity 
that the operator has to slightly adjust the trajec-
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Fig. 5.17  A 31-year-old female with back pain. Fat-
suppressed contrast-enhanced T1-weighted axial image 
(a) shows enhancing lesions within the left side of the ver-
tebral body (arrow) and left rib (curved arrow). Axial CT 
image (b) in bone window algorithm shows well-

circumscribed lytic lesions with sclerotic margins within 
the left rib (curved arrow) and posterior vertebra body 
(arrow). Axial CT image (c) shows the use of coaxial 
technique to sample the margin of the vertebral body 
lesion. The biopsy showed epithelioid hemangioma
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tory of the initial bone needle within the pedicle. 
This can be readily accomplished by slowly 
retracting the bone needle, with stylet in place, 
within the pedicle under fluoroscopic guidance 
and redirecting the needle tip slightly. This cre-
ates a new biopsy tract and a source of additional 
bone samples.

In certain situations, the operator may not be 
able to access the vertebral body through a trans-
pedicular route. Extrapedicular approaches can 
be performed in the thoracic spine using fluoro-

scopic guidance, especially when the pedicles of 
a given vertebral body level are small and cannot 
accommodate the bone needle. The key principle 
with this type of approach is to stay medial to the 
rib and lateral to the pedicle at the initial parape-
dicular entry point; the needle tip is directed 
medially. It is important to note that these unique 
approaches can be utilized only if the operator is 
able to visualize the key osseous anatomic land-
marks of the thoracic spine with fluoroscopy. 
These bony radiographic landmarks include the 
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Fig. 5.18  A 64-year-old male with right rib cage pain; nor-
mal WBC, ESR, and CRP. Single posterior projection (a) 
from a bone scan shows focal radionuclide uptake (arrow) 
within the mid-thoracic spine. T2-weighted sagittal image 
(b) shows focal hyperintense signal within the anterior ver-

tebral body (arrow). Axial CT image (c) from the biopsy 
procedure shows the use of a costovertebral approach 
(curved needle) with coaxial insertion of a bone needle 
(arrow) into the disk-endplate complex. The biopsy, with 
respect to both pathology and microbiology, was negative
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vertebral pedicle; the oval configuration of the 
posterior rib, or rib head, as it articulates with the 
vertebral body; the posterior and anterior verte-
bral body margins; the spinous process; and the 
superior and inferior vertebral endplates. This is 
essentially a costovertebral approach, and it can 
also be used to access the disk space by aligning 
the vertebral endplates at the level of interest. The 
disk space can be initially approached either with 
a 20 gauge spinal needle or an 18 gauge spinal 
needle using this oblique fluoroscopic approach. 
The operator should place the disk within the 
center of the fluoroscope’s field of view in order 
to facilitate advancement of the needle under 
fluoroscopy (Fig. 5.19). The spinal needle can 
also be used to inject a small amount of local 
anesthetic agent at the margin of the disk just 
prior to penetrating the annulus fibrosis. The nee-
dle tip position can be ascertained using a combi-
nation of oblique, frontal, and lateral projections. 
With experience the operator will note the tactile 
sensation of advancing a spinal needle into the 
disk. Once disk access is obtained, the operator 
can attempt needle aspirations under fluoroscopic 
guidance. The spinal needle in turn can be 
exchanged over a small guidewire in order to 
introduce a bone biopsy needle system for disk-
endplate biopsy or to introduce a percutaneous 
diskectomy device. These options can be exer-
cised at the operator’s discretion; however, each 
needle exchange and each needle pass require 
meticulous fluoroscopic surveillance.

5.8.5	 �Post-procedure Care

Once the biopsy procedure is complete, then the 
guide cannula can be removed from the patient’s 
back, and hemostasis at the skin entry site can 
usually be achieved with hand compression. 

Longer periods of hand compression may be 
required in larger patients, in cases where a large 
gauge (e.g., 10 gauge) cannula has been utilized, 
in patients who have been on anticoagulant and/
or antiplatelet therapy, or in cases where there is 
a possible hypervascular lesion. In some situa-
tions it may be necessary to inject a small amount 
of surgifoam into the deep soft tissues of the nee-
dle tract and up to the skin surface (also refer to 
Chap. 2). This may be helpful in patients in 
whom vascular lesions have been biopsied, in 
patients in whom antiplatelet and/or anticoagu-
lant medication will be resumed, or in patients 
with blood oozing around the guide cannula. It is 
helpful to apply hand compression for about 
3–5  min after the surgifoam is injected and to 
monitor the skin entry site afterward for an 
additional 3–5 min prior to moving the patient off 
the procedure table. A sterile bandage is placed 
on the skin entry site. Once the patient is moved 
into the supine position onto a stretcher, the skin 
entry site should be reexamined. After the biopsy 
procedure, the patient will be recovered for a 
minimum of 2 hours. It is important not only for 
the staff to monitor the patient’s pain level and 
vital signs but also to periodically look at the 
biopsy site for signs of active bleeding or swell-
ing. Post-procedure care instructions are reviewed 
with the patient at the time of discharge (refer to 
Chap. 1). A contact telephone number is given to 
the patient should they have any further questions 
or should their condition deteriorate when they 
get home. Patients are reminded that it may take 
several days to receive the biopsy results and that 
they should follow up with the doctor who 
referred them for the procedure. It is very helpful 
for the operator to contact the requesting clini-
cian and to update them with respect to the proce-
dure and the patient’s clinical status after the 
procedure.

Fig. 5.19  A 30-year-old male with back pain and chronic 
vertebral compression deformity from prior car accident. 
Lateral fluoroscopic image (a) shows partial T8 vertebral 
compression deformity (arrow); the disk spaces above and 
below T8 have been aligned by slightly angling of the fluo-
roscope. Frontal fluoroscopic image (b) shows alignment 
of the disk spaces (arrows). Oblique fluoroscopic image (c) 

with the disk aligned (arrow) and centered in the field of 
view shows the approach to the aligned T8-9 disk between 
the rib (r) and the pedicle (p). A spinal needle would be 
advanced, using a down-the-barrel approach, directly into 
the disk at the point indicated by the curved arrow. In this 
case, staying medial and posterior to the rib avoids the lung, 
and staying lateral to the pedicle avoids the spinal canal
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It is extremely important to take care of the 
biopsy specimens. Thoracic spine biopsy speci-
mens should be placed in properly labeled con-
tainers. For bone biopsies, the transport media is 
usually 10% formalin. Certain suspected patho-
logic diagnoses require special transport media 
or handling at the time of acquisition, and this 
should be discussed with the pathologist ahead of 
time. Microbiology specimens are placed in ster-
ile containers and are immediately transported to 
the microbiology laboratory. All specimens 
should be accounted for, labeled properly, and 
accompanied by appropriately completed requi-
sitions, and promptly transported by trained and 
qualified personnel to the appropriate laborato-
ries. The operator should address any clinical 
concerns with the pathologist or microbiologist 
before or at the time the specimens are submitted. 
The operator should follow up on the biopsy 
results.
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Key Review Points

	1.	 Given the greater number of thoracic ver-
tebrae, it is important to count vertebral 
levels carefully and to match the count-
ing and labeling scheme with all prior 
studies in order to localize the correct 
level for a thoracic biopsy procedure.

	2.	 Critical anatomic structures to be aware 
of during an image-guided percutane-
ous thoracic spine biopsy include the 
spinal cord, the lungs, and the aorta and 
intercostal arteries.

	3.	 A sound radiologic understanding of 
osseous landmarks within the thoracic 
spine is a prerequisite to performing 
thoracic spine biopsy procedures with 
CT or fluoroscopic guidance.

	4.	 Common indications for thoracic spine 
biopsy include a clinical concern for 
neoplastic involvement of one or more 
thoracic vertebrae, evaluation of sus-
pected pathologic vertebral compres-
sion fractures of the thoracic spine, and 
the assessment of possible spine 
infection.

	5.	 The approaches for thoracic spine biopsy 
are either transpedicular or extrapedicu-
lar; extrapedicular approaches include 
costotransverse, costovertebral, and 
intercostal techniques.

	6.	 The use of coaxial technique in the tho-
racic spine facilitates procedure effi-
ciency and safety.

	7.	 Major determinants of specimen yield 
in thoracic spine biopsy procedures 
include lesion location relative to criti-
cal structures, lesion size, and lesion 
type (lytic, sclerotic, or mixed).
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