
Topic: Image-Guided 
Percutaneous Needle 
Biopsy

Percutaneous needle biopsy has been a mainstay of
oncologic diagnosis for more than two decades,
since the advent of ultrasound and computed
tomography (CT). The basic principles of fine nee-
dle aspiration and core needle biopsy can be
applied to almost any site in the body, with subtle
differences in technique depending on the organ
being investigated and the imaging modality uti-
lized.

While excisional biopsy is still appropriate in
certain cases, including diagnosis of breast and
brain tumors, percutaneous needle biopsy has

become the standard of care in the diagnosis of
most tumors throughout the body. Needle biopsy
also is used to diagnose non cancerous conditions,
such as infection.

Advances in imaging techniques have led to
greater precision in targeting tumors and allowing
for minimally invasive percutaneous biopsy of tis-
sue inaccessible to minor surgery, such as lung
lesions. Percutaneous biopsy also is beneficial in the
staging of patients with cancer, particularly when
another treatment method may be more appropri-
ate than surgical resection.

Advantages of percutaneous biopsy over surgical
excisional biopsy include time and cost savings and
reduction in morbidity. Complication rates of percuta-
neous biopsy vary according to the organ studied, but
overall are less than 0.1 percent.1

Case History

A 55-year-old woman with a history of tobacco use presented to her physician for a routine physical
examination. Chest radiography demonstrated a vague pulmonary nodule. Further evaluation with CT
demonstrated a 2 cm nodule (arrowheads) in the anterior mediastinum (Fig. 1). In order to avoid
puncture of the internal mammary vessels (long arrow), a guiding needle was passed along the lateral
margin of the sternum (s) to the surface of the lesion (Fig. 2). A 22 gauge needle was then passed
through the guide into the nodule. A diagnosis of adenocarcinoma was established on pathological
examination.
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Patient Preparation
Most procedures can be performed using intravenous
sedation and local anesthesia. General anesthesia may
be preferable in some cases, including pediatric
patients. All patients require observation for a few
hours following the procedure.

Pertinent patient history includes bleeding
dyscrasias and use of blood thinning medications,
including aspirin. Contraindications for biopsy are
an uncorrected coagulopathy and lack of a safe
route to pass a needle.

Image Guidance and Technique
Most patients are referred to an interventional radi-
ologist for percutaneous biopsy having had at least
one cross-sectional imaging study. The lesion in
question should be identifiable on ultrasound, CT or
magnetic resonance (MR) imaging. Image guidance
varies according to the size, location and visibility of
the lesion. Most intra-abdominal lesions can be
approached using either ultrasound or CT. While flu-
oroscopy still is utilized for lung biopsy, CT is pre-
ferred for biopsies of the lung, bone and spine, and
for base-of-skull lesions. Recent advances in MR have
made this imaging modality increasingly useful, par-
ticularly for dome-of-liver and adrenal masses, where
an oblique approach is required.2 Cine-CT represents
the latest improvement in CT technology, enabling
percutaneous biopsies to be performed under real-
time CT imaging. This is useful for difficult biopsies
(i.e., small target and limited path).

Once the image modality is determined, the
patient is positioned and given a local anesthetic.
Biopsies can be performed using multiple punctures,
although a coaxial system is increasingly preferred.
This requires initially positioning a larger gauge nee-
dle toward the tumor margin, allowing subsequent
passages of a smaller needle through the larger, outer
guide as many times as necessary.

Percutaneous needle biopsy is performed in
close cooperation with the cytopathology depart-
ment, and either a pathologist or cytopathology
technician typically is present during the procedure
to review the samples and assure adequacy of the

specimen. The majority of biopsies require that mul-
tiple samples be taken.

A small incision is made and a 19-gauge thin-
wall needle is advanced through the incision and posi-
tioned adjacent to the mass. Multiple samples are
obtained with a 21-gauge aspiration needle, which
are examined immediately by pathology to determine
if further samples must be obtained. If non represen-
tative tissue is obtained initially, the system can be
redirected and the procedure repeated. Larger sam-
ples can be obtained using a 20-gauge spring-loaded
biopsy gun. Samples are sent to microbiology for cul-
ture and sensitivity if a benign process is suspected.
About 10 percent of needle biopsies are inconclusive
or suggest false negative results and require a second
procedure.3

Common Biopsy Sites

Adrenal
Adrenal biopsies are associated with a sensitivity of
greater than 90 percent. Care needs to be taken in
patients with suspected pheochromocytoma, who
should be premedicated in order to prevent a hyper-
tensive crisis.4

Bone
Due to the inherent strength of the bony cortex,
bone biopsies generally are performed with boring
needles. Diagnostic accuracy is greater than 80 per-
cent and, with the exception of the vertebral body,
complications are rare and limited to hemorrhage.5

Neurologic complications occur in up to 8 percent
of vertebral body biopsies.

Advantages of Percutaneous Needle Biopsy

•Outpatient procedure — patient is typically 
home within 4 hours

•Decreased costs

•Local anesthesia or intravenous sedation, 
rather than general anesthesia

•Fewer complications
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