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The American Institute of Ultrasound in Medicine (AIUM) is a multidis-
ciplinary association dedicated to advancing the safe and effective use of
ultrasound in medicine through professional and public education,
research, development of parameters, and accreditation. To promote this
mission, the AIUM is pleased to publish this AIUM Practice Parameter for
the Performance of Selected Ultrasound-Guided Procedures. We are
indebted to the many volunteers who contributed their time, knowledge,
and energy to bringing this document to completion.

Organizations that participated in developing this document, formally
approved it, or endorsed it include the American Association of Clinical
Endocrinologists (AACE), the American Academy of
Otolaryngology—Head and Neck Surgeons (AAO-HNS), the
American Academy of Pain Medicine (AAPM), the American Academy
of Physical Medicine and Rehabilitation (AAPMR), the American
Osteopathic College of Radiology (AOCR), the American Physical
Therapy Association (APTA), the American Registry for Diagnostic
Medical Sonography (ARDMS),  the American Society of Endocrine
Physician Assistants (ASEPA), the American Association of Nurse
Anesthetists (AANA), and the American Medical Society of Sports
Medicine (AMSSM).

The AIUM represents the entire range of clinical and basic science
interests in medical diagnostic ultrasound, and, with hundreds of vol-
unteers, the AIUM has promoted the safe and effective use of ultra-
sound in clinical medicine for more than 50 years. This document and
others like it will continue to advance this mission. 

These practice parameters of the AIUM are intended to provide the
medical ultrasound community with parameters for the performance
and recording of high-quality ultrasound-guided procedures. The
parameters reflect what the AIUM considers the minimum criteria for
the ultrasound-guided procedures addressed in this document but are
not intended to establish a legal standard of care. AIUM-accredited
practices are expected to follow the parameters with recognition
that deviations from these parameters will be necessary in some
cases, depending on patient needs and available equipment.
Practices are encouraged to go beyond the parameters to provide
additional services and information as needed.

14750 Sweitzer Ln, Suite 100
Laurel, MD 20707-5906 USA
800-638-5352 • 301-498-4100
www.aium.org
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I. Introduction
The clinical aspects of this parameter (Introduction; Supervision, Performance, and
Interpretation of the Ultrasound-Guided Procedure; General Specifications for Ultrasound-
Guided Procedures; and Specifications for the Individual Procedures) were developed collab-
oratively. Several sections of this parameter (Qualifications and Responsibilities of Personnel;
Written Request for the Ultrasound-Guided Procedure; Documentation; and Quality Control
and Improvement, Safety, Infection Control, and Patient Education Concerns) vary between
the collaborating organizations and are addressed by each separately.

This parameter has been developed to assist clinicians performing ultrasound-guided proce-
dures. While it is not possible to address every ultrasound-guided procedure, adherence to the
following parameters will maximize procedural success and patient safety. While self-evident,
all clinicians must also comply with federal and state law in the performance of ultrasound-
 guided procedures.

II. Qualifications and Responsibilities of Personnel
Individuals who perform ultrasound-guided procedures should be licensed clinicians who
are qualified to perform interventional procedures within their scope of practice. (See
www.aium.org for AIUM Official Statements, including Standards and Guidelines for the
Accreditation of Ultrasound Practices and relevant Physician Training Guidelines.)1–4 They
should be familiar with the basic physical principles and limitations of ultrasound imaging as
they pertain to diagnostic examinations and interventional procedures; understand ultrasound
technology and instrumentation, power output, equipment calibration and safety; and demon-
strate familiarity with the anatomic, physiologic, and pathophysiologic characteristics of the
anatomic areas in which the procedures will be performed.5,6 In addition, clinicians perform-
ing ultrasound- guided procedures should be capable of correlating complementary diagnostic
imaging with ultrasound findings in the context of procedural planning and should be able to
determine when alternative modes of image guidance may be appropriate. 

Clinicians should provide evidence of the training and competence to perform ultrasound-
guided procedures successfully. The training should include the following components1–13:

A. Indications and contraindications for ultrasound guidance.

B. Identification of the normal and abnormal ultrasound appearance of tendon, nerve, artery
and vein, muscle, bone, and other tissues commonly encountered during ultrasound-
 guided procedures.

C. Diagnostic scanning for procedural planning, including:
1. Appropriate transducer selection and image optimization.
2. Recognition of relevant anatomic variations and unexpected findings.
3. Interpretation and correlation of ultrasound images with available complementary

and diagnostic imaging.

D. Ergonomic considerations for procedural planning.

2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures
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E. Appropriate needle* or device selection.

F. Ultrasound-guided needle or device tracking using both in-plane and out-of-plane
approaches, including the limitations of each technique and methods to optimize needle
visualization.

G. Recognition and management of common artifacts relevant to interventional procedures.

H. Recognition and management of procedural complications.

I. Methods of documentation and reporting of ultrasound-guided procedures, including
appropriate labeling and recording of images and videos.

*Although “needle” will be used throughout the document, the guidelines also apply to other devices
that may be used during ultrasound-guided procedures (eg, biopsy guns and catheters).

III. Written Request for the Ultrasound-Guided Procedure
The request for an ultrasound-guided procedure should be prepared in compliance with estab-
lished guidelines and can be in a written or an electronic format.* The request must originate
from a physician or other appropriately licensed clinician, or under the physician’s or clinician’s
direction. The requested procedure should be clearly stated and the use of ultrasound guidance
specified and justified. In addition, the request should contain sufficient information to docu-
ment the medical necessity of the procedure and allow for its appropriate performance, includ-
ing but not limited to known or provisional diagnoses; relevant signs, symptoms, and medical
history; and/or the results of complementary diagnostic imaging. Deviation from the request-
ed procedure as reflected on the written or electronic request requires appropriate documen-
tation by the providing clinician.

If the performing clinician is also the referring clinician, the required documentation may be
completed through appropriate documentation in the patient’s medical record or by generat-
ing a formal written or electronic request as dictated by practice-specific requirements. 

*Ultrasound-guided anesthesia as part of an operative procedure may not require a written or electronic
request.

IV. Supervision, Performance, and Interpretation of the
Ultrasound-Guided Procedure

As subsequently described, a preliminary scan of the target region is completed as part of the
procedure and can be performed by the clinician performing the procedure or by a sonographer.
If completed by a sonographer, the clinician performing the procedure is responsible for the
supervision and interpretation of the preliminary scan in the context of the planned procedure.
During the actual procedure, the clinician is responsible for directing the needle to the target
region while either the clinician or a sonographer can maintain the transducer over the needle
path. The procedural report should be reviewed and signed by the clinician.

2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures
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V. General Specifications for Ultrasound-Guided Procedures

A. Facility and Personnel
The procedure should be performed in a facility with adequate space and the necessary sup-
plies and personnel for the procedure. Examples of appropriate facilities include a medical
office, surgical center, or hospital. Most procedures covered in this document are considered
low risk (for exceptions, see section IX. Specifications for Ultrasound-Guided Perineural
Procedures and Spinal Pain Procedures; and section X. Specifications for Ultrasound-Guided
Fine-Needle Aspiration, Core Biopsy, and Ablative Procedures) and may be performed as
point-of-care procedures in an office or surgical center setting. If a higher-risk procedure were
to be performed, it would be appropriate to perform the procedure in a location that has the
ability to respond to a medical emergency.

B. Equipment
1. Selection of the appropriate ultrasound equipment is critical for procedural success.

Clinicians may use either cart-based or portable ultrasound machines to complete a
specific procedure, depending on the procedural requirements. 

2. Transducer choice is primarily determined by the depth of the target. For superficial
structures, a high-frequency (>10-MHz) linear array transducer is appropriate. A
small-footprint linear array transducer is often useful to perform procedures in smaller
regions with irregular contours, such as the head and neck, wrist-hand, and ankle-foot.
For deeper structures, a lower-frequency curved or linear transducer may improve the
field of view in the far field.5,6

3. Spatial compounding/compound imaging should be used when imaging both superfi-
cial and deep structures to enhance the image quality and reduce artifacts, while har-
monic imaging may be considered when imaging deep structures. Color or power
Doppler imaging assists with the identification of vascular structures to avoid during a
procedure and neovessels within tendons, ligaments, and muscle. Detection of low-
flow vessels can be enhanced by adjusting Doppler frequencies to detect low-flow
states, maintaining the target tissue in a relaxed position, and applying light transducer
pressure. Extended field-of-view (ie, panoramic) imaging may be beneficial for prepro-
cedure and postprocedure documentation.

4. All equipment should be available for the planned procedure, including but not limited
to sterile gloves, needles, syringes, specialized devices, slides, medications, gauze and
dressings, materials for ensuring aseptic technique, and appropriate vials for fluid or
tissue collection, as warranted.

C. Specifications for the Performance of Ultrasound-Guided Procedures
1. For all ultrasound-guided procedures, the usual standards for interventional proce-

dures apply (ie, review of prior imaging, appropriate informed consent, site marking as
appropriate, use of a local anesthetic as appropriate, and use of aseptic technique).
Common procedures performed using ultrasound guidance include but are not limit-
ed to injection or aspiration of joints, tendons, or tendon sheaths; aspiration of cysts,
fluid collections, and abscesses; peripheral nerve blocks/perineural injections; lavage
and aspiration of tendon calcifications; fine-needle aspiration and biopsy; and foreign
body retrieval. In general, ultrasound guidance is indicated during these procedures
when accuracy is paramount for diagnosis, to ensure therapeutic efficacy or procedural
success, or to reduce procedural risk. Details pertaining to selected specific procedural
categories are addressed subsequently in this document.

2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures
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Reviewing the Written Request—Before the procedure, the performing clinician
should review the referral request. The written or electronic referral request should
clearly document the indication for the ultrasound-guided procedure. Appropriate jus-
tification for ultrasound guidance should be included in the referral request or the pro-
cedural note. If the performing clinician is also the referring clinician, the required
documentation may be completed through appropriate documentation in the patient’s
medical record or by generating a formal written or electronic request as dictated by
practice-specific requirements. 

2. Screening for General Contraindications—The appropriate medical history should be
reviewed and a focused physical examination performed to ensure that there are no
contraindications to performing the procedure. Although there are no known con-
traindications to the appropriate use of ultrasound guidance to perform a procedure,
the following general procedural contraindications apply:

a. Absolute contraindications:
i. Known allergy to the injectate.
ii. Lack of appropriate equipment or skill to complete the procedure.
iii. Inability of the patient to cooperate with the procedure. 

b. Relative contraindications:
i. Coagulopathy or anticoagulant/antiplatelet therapy.12,14,15 Patients with coag-

ulopathy or who are taking anticoagulant or antiplatelet therapies have an
increased risk of bleeding complications. Clinicians should be familiar with
appropriate national, regional, and practice-specific guidelines. Regardless,
bleeding risk can be minimized by using Doppler ultrasound with light trans-
ducer pressure to evaluate for regional vasculature before the procedure and by
using ultrasound to guide the smallest gauge needle possible toward the target
structure (optimally with a single pass) while avoiding adjacent vasculature.
After the procedure, the area can be monitored with ultrasound for postproce-
dure bleeding and hematoma formation.

ii. Underlying medical condition that may be affected by the injectate (eg, diabetes
mellitus that may be affected by corticosteroids).

iii. Local infection, rash, or skin breakdown.
3. Obtaining Informed Consent—Informed consent should be obtained in accordance

with local practice standards and in compliance with applicable state and federal law.
The performing clinician should review the planned procedure with the patient and
may also consider discussing the use of ultrasound guidance if the patient is unfamiliar
with ultrasound-guided procedures. The informed consent should include a discussion
of the risks and benefits relevant to the procedure and viable alternative treatments. 

4. Ensuring Optimal Room Setup16—The patient is placed in a comfortable position to
minimize movement. When possible, the patient is placed on the examination table in
a dependent position to reduce the risk of a vasovagal episode, particularly when long
procedures are anticipated. Ideally, the examination table height should be adjustable,
and the height of the table should be adjusted to a position of comfort for the clinician.
The target region should be adequately exposed. The clinician should be positioned
on the same side as the target region, and the ultrasound machine should be placed
such that the clinician can see the target region on the patient and the ultrasound
screen with minimal head or neck movement. If possible, the ultrasound transducer
should be held with the nondominant hand while the procedure is performed with the
dominant hand. However, some clinicians may be equally facile with their dominant

2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures
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and nondominant hands with respect to transducer and needle manipulation. The tray
with the supplies for the procedure should be next to the clinician within easy reach of
his or her dominant hand. An assistant may be required to assist the clinician with the
ultrasound machine (eg, optimizing the image, saving images, and labeling) and per-
forming the procedure.

5. Performing a Preliminary Scan5,6,8,12,17—A preliminary diagnostic scan of the region is
completed by the performing clinician or a sonographer with appropriate supervision.
This scan is considered part of the ultrasound-guided procedure and serves the pri-
mary purpose of procedural planning. If prior soft tissue imaging of the target region
has not been performed, the requesting clinician may also request a formal diagnostic
scan of the target region before the procedure. 
The primary purpose of the preliminary scan is to optimally identify the target and its
relationship to surrounding structures to determine the needle choice (length and
gauge), skin entry point, needle trajectory, and tracking technique (in plane versus out
of plane). Doppler imaging with light transducer pressure is used to identify regional
vasculature, as previously discussed.
Incidental findings may be encountered during the preliminary scan and may include
anatomic variations, associated pathologies, or unassociated pathologies.8,9 In this set-
ting, the clinician must use appropriate clinical judgment to determine the best course
of action: (1) discuss with the requesting clinician before completing the procedure;
or (2) complete the requested procedure, with appropriate technical modifications as
necessary. The actual requested procedure cannot be changed or amended without
appropriate authorization. The clinician should document all significant findings,
including any unanticipated findings, in the procedural report and is responsible for
appropriate communication to the requesting clinician.
As part of the preliminary scan, the transducer location may be marked on the skin
with an indelible marker. Some clinicians may also choose to mark the anticipated
needle entry site. The clinician should also ensure compliance with the facility’s policy
for adherence to the Joint Commission’s Universal Protocol for Preventing Wrong Site,
Wrong Procedure, and Wrong Person Surgery (www.jointcommission.org).

6. Managing Infection Risk—Ultrasound-guided procedures should be performed in
accordance with the facility’s infection control guidelines.18–20 The patient’s skin
should be cleansed with an antiseptic cleanser. The ultrasound transducer represents a
potential source of contamination.21 Probes should be disinfected between each pro-
cedure according to manufacturer recommendations and practice-specific infection
control guidelines. The use of sterile drapes, sterile probe covers, and sterile ultra-
sound gel may provide the best method to reduce the risk of contamination and infec-
tion. Alternatives include the use of a sterile glove covering the transducer combined
with sterile gel, the use of a sterile condom covering the transducer combined with
sterile gel, or the use of a sterile occlusive dressing directly applied to the transducer
face combined with sterile gel.19,22–25 The choice is generally dictated by practice-
 specific factors (ie, nonsterile sheaths, gel, and gloves may be used if they follow
the specific practice or institution guidelines). Clinicians who use the “no-touch” tech-
nique place the uncovered transducer over the target region but away from the pre-
pared skin entry site. The needle is passed through the prepared skin region and passes
under the transducer within the body. This technique should only be used by experi-
enced clinicians due to the risk of cross-contamination secondary to inadvertent trans-
ducer or needle movement. Direct application of non–manufacturer-approved
cleaning solutions to the transducer face for disinfection purposes may result in trans-
ducer damage and should be avoided. The choice of aseptic technique used during the
ultrasound-guided procedure should be documented in the report.

2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures
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7. Real-time Needle Tracking5,6,12,13,26—The transducer should be placed on the
patient’s skin in the appropriate location, which may be indicated by an indelible
marker. The target and relevant anatomic structures are identified. Local anesthesia
should be administered in accordance with procedural requirements and practice-
 specific standards. The needle should be advanced through the skin and guided to 
the target along the appropriate trajectory using one of the following techniques:

a. In-plane approach (or long-axis approach; Figure 1):

2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures
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Figure 1A. Demonstration of a “bird’s-eye” view from the top of
the transducer, looking downward toward the needle. The trans-
ducer has been placed directly over the needle and shaft. Thus,
the long axis of the transducer is parallel to the long axis of the
needle, producing an in-plane sonographic view of the needle.

Figure 1B. Correlative view from the side demonstrating the
colinearity of the transducer and the needle.

Figure 1C. Ultrasound image generated by the transducer-
 needle arrangement shown in Figures 1A and 1B. The entire
shaft (yellow arrows) and tip (green arrow) can be visualized
using the in-plane approach, facilitating optimal control for ultra-
sound-guided procedures.
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The needle is advanced parallel to the long axis of the transducer such that the needle
shaft and transducer are colinear. The in-plane technique can be performed freehand
or with the assistance of a needle guide. The in-plane technique is often preferred dur-
ing ultrasound-guided procedures because the needle tip and shaft are visualized
throughout the entire procedure.
During the in-plane approach, the conspicuity of the needle is primarily dependent on
the angle of the needle with the transducer face. A larger angle (due to a steeper trajec-
tory), renders the needle less conspicuous. The angle effect can be managed in most
cases by planning a procedure for a shallower trajectory or using a heel-toe maneuver
(discussed subsequently in this document) to bring the transducer face into a more
parallel arrangement with the needle. An oblique standoff maneuver may also be used
to increase needle-transducer colinearity and therefore needle conspicuity and may be
particularly useful in superficial regions with little subcutaneous tissue.

b. Out-of-plane approach (or short-axis approach; Figure 2):

2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures
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Figure 2A. The needle shaft is perpendicular to the long axis of
the transducer. Therefore, the ultrasound beam depicts a cross
section of the needle shaft. The ultrasound screen depicts an
echogenic dot (Figure 2B), which may represent either the shaft
or tip, depending on the relationship between the transducer
and the needle. Here, the transducer is over the needle shaft
for demonstration purposes. In clinical settings, the clinician
would keep the transducer over the needle tip using the tech-
niques described in the text (eg, “walk-down” maneuver).

usGuidedProcedures.qxp_1115  12/1/15  4:51 PM  Page 9

 15509613, 2016, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.7863/jum

.2016.35.9.5 by U
niversity of C

alifornia - Los A
nge, W

iley O
nline Library on [12/10/2022]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



The needle is advanced perpendicular to the long axis of the transducer such that only
the needle tip is visualized. Typically, the target is centered on the ultrasound screen,
and the needle is passed under the transducer halfway between the left and right ends.
The tip of the needle manifests as a hyperechoic “dot” in the center of the screen. 
As soon as the “dot” is visualized, the clinician stops advancing the needle to keep the
tip within the plane of the beam. A common error among less experienced clinicians is
to pass the tip beyond the transducer. The first needle pass is typically shallow, and the
needle is successively partially withdrawn, angled more steeply, and then advanced
toward the target depth: the so-called walk-down maneuver. Some manufacturers have
placed a mark halfway across the long axis side of the transducer to facilitate accurate
placement of the needle in the center of the transducer for the out-of-plane approach.

The out-of-plane approach is typically used for superficial injections with minimal sur-
rounding soft tissues and is also popular for intravascular needle or catheter place-
ment. It has traditionally been performed using a freehand technique, although
applicable needle guides are available. In general, the out-of-plane approach provides
less-consistent needle visualization when compared to the in-plane approach.

Although many clinicians prefer one technique over the other, all clinicians perform-
ing ultrasound-guided procedures should be competent in both in-plane and out-of-
plane needle tracking. Many clinicians switch from one view to another during a
procedure to provide orthogonal imaging of the needle and its relationship with the
target region as well as surrounding structures of interest. The use of orthogonal imag-
ing is particularly important when tracking toward smaller targets and using the out-of-
plane technique.

2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures
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Figure 2B. Correlative ultrasound image demonstrating the
appearance of the needle with the transducer-needle
arrangement shown in Figure 2A. The ultrasound beam cuts a
cross section of the needle, producing an echogenic dot on
the screen. The challenge is that, based on this single still
image, the clinician cannot tell whether this echogenic dot
represents the shaft or the needle tip. Thus, the clinician will
advance the needle only to the point at which the echogenic
dot first appears on the screen, which represents the initial
passage of the needle tip under the transducer. Due to the
tendency of the needle to pass beyond the transducer using
the out-of-plane approach, confirmatory orthogonal in-plane
imaging (Figure 1) should be obtained when possible.
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8. Optimizing Needle Visualization5,6,11—While advancing the needle during an ultra-
sound-guided procedure, the performing clinician should maintain continuous, real-
time visualization of the needle and its relationship with the target and surrounding
structures. Coordinating transducer and needle positions is integral to maintaining
optimal visualization. If the transducer moves or the needle trajectory drifts out from
under the transducer, needle visualization will be reduced. The clinician can minimize
unwanted transducer risk by firmly anchoring the hand holding the transducer onto
the patient. In addition, needle and transducer control may be improved by support-
ing the elbows or forearms on the table. 
The performing clinician may use one or more of the following techniques to relocate
a lost needle or optimize needle visualization during real-time ultrasound guidance:

a. Transducer manipulation: The following transducer manipulations are useful dur-
ing the commonly used in-plane approach to locate a needle and optimize visuali-
zation:

i. Translation (Figure 3): The transducer is perpendicular to the skin and is
translated (slid or glided) toward the needle until at least a portion of the needle
is visualized on the screen.

2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures
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Figure 3A. Demonstration of a “birds-eye” view from the top of
the transducer looking downward toward the needle. The
transducer is not over the needle; therefore, no part of the
needle will be visualized on the screen. The clinician must
translate the transducer either toward the top of the image or
toward the bottom of the image. A jiggling maneuver (see text
for description) is often performed during the translation to
produce needle movement that can be detected on the
screen. If the direction of translation is correct (in this case,
toward the bottom of the image), the amplitude of detected
motion will increase until the transducer lies over the needle,
at which time the needle will appear on the screen.
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ii. Rotation (Figure 4): Once the needle is located via translation, if the needle is
not colinear with the transducer (ie, only a part of the shaft is visible using the
in-plane approach), the transducer is rotated clockwise or counterclockwise to
align the long axis of the transducer with the long axis of the needle. During this
maneuver, the needle shaft will progressively “stretch” across the screen if the
direction of rotation is correct. If the needle shaft “shrinks” on the screen, the
direction of rotation is incorrect, and the transducer is then rotated in the oppo-
site direction. Care must be taken to maintain some visualization of the shaft
during this maneuver. Less-experienced clinicians will have a tendency to
translate the transducer away from the needle as the rotation occurs.
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Figure 3B. The transducer has been translated and now lies
directly over and parallel to the needle shaft.

Figure 3C. Correlative ultrasound image demonstrating the
appearance of the needle when the transducer is translated
over the needle. Note that both the shaft (yellow arrows) and tip
(green arrow) of the needle can be visualized as the needle
traverses through the tissue.
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Figure 4A. Demonstration of a “bird’s-eye” view from the top of
the transducer looking downward toward the needle, similar
to Figures 1A, 3A, and 3B. Although the transducer lies over
the needle, it is not colinear with the needle. Therefore, the
ultrasound image will not show the entire shaft of the needle
but only a portion of it. This can lead to an “oblique cross-cut”
artifact, in which the oblique view of the needle shaft provides
a false impression of where the tip is located (see Figure 4B).
The transducer must be rotated to ensure colinearity with 
the shaft, at which time the tip can be definitively identified.
The clinician can rotate the transducer clockwise or counter-
clockwise. When the correct diagnosis is chosen (in this case,
clockwise), the shaft of the needle will elongate on the ultra-
sound screen, whereas if the incorrect direction is chosen 
(ie, counterclockwise in this case), the shaft will shorten on the
screen.

Figure 4B. Correlative ultrasound image of the needle when
imaged with the transducer oblique to the needle shaft, as
demonstrated in Figure 4A. The shaft is seen on the right side
of the screen and is depicted by the yellow arrows. Note that
the echogenic superficial border of the stainless steel shaft
ends at the green arrow. Without rotating the transducer to
ensure maximal colinearity, the clinician may mistake the por-
tion of the shaft identified by the green arrow for the tip of the
needle. However, see Figures 4C and 4D.

usGuidedProcedures.qxp_1115  12/1/15  4:51 PM  Page 13

 15509613, 2016, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.7863/jum

.2016.35.9.5 by U
niversity of C

alifornia - Los A
nge, W

iley O
nline Library on [12/10/2022]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures

14

www.aium.org

Figure 4C. The transducer has been rotated clockwise, result-
ing in colinearity with the transducer.

Figure 4D. Correlative ultrasound image for Figure 4C. This is
the same needle depicted in Figure 4B. The transducer has
been rotated to ensure maximal colinearity with the needle.
The region previously thought to be the tip in Figure 4B (green
arrow) was not, in fact, the tip but a part of the shaft. With the
transducer and needle now colinear, the clinician can appre-
ciate the additional portion of the shaft (white arrows) as well
as the true tip (purple arrow), which were not seen in Figure
4B due to an oblique cross-cut artifact.
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iii. Heel-toe and oblique standoff (Figure 5):
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Figure 5A. Demonstration of a side view of a nonparallel
arrangement of the transducer and needle. Even though the
transducer may be directly over and parallel to the needle as
viewed from the surface (ie, “bird’s-eye view, as shown in
Figures 1A, 3B, and 4C) after translation and rotation, the tra-
jectory of the needle as it passes into the body creates an
angulation with the transducer face. As a result, the ultrasound
beam does not hit perpendicular to the needle shaft, resulting
in reduced visualization (ie, needle anisotropy).

Figure 5B. Correlative ultrasound image demonstrating needle
visualization obtained with the transducer-needle arrange-
ment shown in Figure 5A. Note the reduced echogenicity of
the needle shaft due to the obliquity of the needle trajectory
relative to the transducer face (represented by the top of the
screen). Yellow arrows indicate shaft; and green arrow, tip.
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Figure 5C. A heel-toe maneuver is performed to bring the
transducer face into a parallel arrangement with the needle
shaft (compare with Figure 5A). The ultrasound beam will hit
perpendicular to the needle shaft, thus producing optimal
visualization.

Figure 5D. Correlative ultrasound image demonstrating the
appearance of the needle after a heel-toe maneuver to bring
the transducer face parallel to the needle shaft. Compared to
Figure 5B, the needle shaft is considerably more echogenic,
with increased conspicuity, despite the fact that no changes
in any ultrasound machine parameters (eg, gain) have been
completed. In addition, the tip (green arrow) is now clearly
visualized, and one can appreciate the downward-facing
bevel.
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Once the needle shaft and transducer are colinear, the needle may still be oblique rel-
ative to the transducer (ie, the needle shaft and the transducer face are not colinear).
This arrangement is more common during procedures directed at deep targets, which
require a steep needle trajectory. The obliquity of the needle relative to the transduc-
er face may be reduced by one or two maneuvers. If there is adequate soft tissue, the
clinician can perform a heel-toe maneuver by pushing the end of the transducer posi-
tioned over the deeper part of the needle into the body (Figure 5). If there is little
deformable soft tissue, the clinician may perform an oblique standoff maneuver by 
elevating the end of the transducer positioned over the shallower part of the needle. 
In this case, the transducer may lose contact with the skin, in which case the air-filled
gap between the transducer and the skin should be filled with sterile gel. The end
result of both procedures is to reduce the angle of obliquity of the needle shaft with
the transducer face, thus improving needle visualization.
b. Use of needle enhancement features of the ultrasound machine (eg, compound

imaging and beam steering).27

c. Needle jiggling: The needle is moved back and forth in a low-amplitude, high-
velocity motion similar to a sewing machine. The human eye detects this motion
relative to the still background on the image. Jiggling is one of the most useful
maneuvers during needle tracking, and since the needle tip is not actually
advanced during the jiggling maneuver, jiggling can be used as a “beacon” toward
which the transducer can be moved to relocate a lost needle (eg, translation, as
previously described).

d. Needle rotation: Rotating the needle will result in the bevel alternately facing up
and down, thus enabling identification of the needle tip. In many cases, the rela-
tively rough surface of the beveled needle tip will increase the conspicuity of the
tip when the bevel is positioned to face in a superficial direction, toward the trans-
ducer face and ultrasound beam.

e. Stylet movement: If the needle has a stylet, advancing and withdrawing the stylet
within the needle tip can be visualized with ultrasound.

f. Injecting a local anesthetic, sterile saline, or sterile water: Injecting a small amount
of a local anesthetic, sterile saline, or sterile water may enhance the ability to
image the needle tip by increasing the contrast between the hyperechoic needle
tip and surrounding anechoic fluid.28

g. Using larger-gauge needles or special echogenic needles may also increase needle
conspicuity.27,29

9. Documentation—Still images or videos should be used to document the procedure
(see section XI. Documentation).

10. Postprocedure Care—After completing the procedure, the needle should be with-
drawn from the patient’s skin. Postprocedure dressings should be applied as needed
and postprocedure instructions reviewed with the patient, as dictated by the specific
procedure and practice-specific requirements. The ultrasound equipment should be
cleansed with an antiseptic cleanser before use on another patient, as discussed in sec-
tion 6. Managing Infection Risk.
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VI. Specifications for Ultrasound-Guided Joint Aspirations and
Injections

A. Introduction
For the purposes of this parameter, ultrasound-guided joint aspirations and injections
are defined as procedures in which ultrasound is used to guide a needle into a joint for
the purpose of delivering a diagnostic or therapeutic agent or for aspirating fluid.
Specifications in this section also apply to periarticular bursas (eg, subacromial bursa
in the shoulder and greater trochanteric bursa in the hip). 

B. Indications and Contraindications
1. General indications for needle placement into a joint include but are not limited to the

following:
a. Delivery of diagnostic or therapeutic agents into the joint.
b. Removal of fluid before injection of a diagnostic or therapeutic agent.
c. Fluid sampling for diagnostic purposes.
d. Removal of fluid for symptomatic relief.

2. Specific indications for ultrasound-guided needle placement into a joint include but
are not limited to the following:6,12,30–68

a. Failed palpation-guided procedure.
b. Diagnostic aspiration in the setting of clinically absent or minimal effusion.
c. Diagnostic injection where accurate injectate placement is critical for diagnosis.
d. Inability to precisely localize the target using palpation or surface landmarks due

to:
i. Body habitus.
ii. Congenital, postsurgical, or posttraumatic deformity.
iii. Deep location of the target structure (eg, hip joint).

e. Therapeutic injection in which therapeutic benefit is predicated on accurate
placement. 

f. Relatively high risk of complications that can be mitigated by ultrasound guid-
ance:

i. Avoidance of inadvertent tendon injection to reduce rupture risk.
ii. Proximity to neurovascular structures or organs at risk.
iii. Bleeding risk secondary to anticoagulants or bleeding diathesis (see section

V. C. 2. b. Relative Contraindications).
g. In select patients with significant apprehension about arthrocentesis to ameliorate

procedure-related pain and/or anxiety.
3. General procedural contraindications apply as discussed earlier in this document.
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C. Considerations for Ultrasound-Guided Joint Aspiration and Injection Procedures
1. General procedural considerations apply as discussed previously in this document.
2. Ultrasound guidance for needle placement into a joint may be performed using a

direct or indirect technique.5,6,56 During the direct technique, the clinician uses real-
time ultrasound guidance to place the needle into the joint. In comparison, the indi-
rect technique involves localizing the preferred site of joint entry using ultrasound,
marking the skin over the entry site, and advancing the needle to the joint by placing it
through the skin mark and along a trajectory to enter the joint. In the indirect tech-
nique, the needle is not visualized entering the joint in real time. Although the use of
either technique may be appropriate in specific clinical circumstances, the direct tech-
nique is preferred due to the ability to visualize the needle in real time throughout the
procedure.

3. Clinicians should consider using a small-footprint (hockey stick) transducer in the
wrist-hand and ankle-foot region if available. The small footprint will provide proce-
dural versatility and optimize skin contact in these regions of thin soft tissue coverage
and bony prominences.

4. Clinicians should physically examine the target joint before aspiration or injection to
identify and localize any intra-articular fluid. In some cases, patient positioning may
improve the conspicuity of intra-articular fluid as well as dictate its preferential loca-
tion. Preliminary ultrasound scanning should also seek to localize intra-articular fluid,
examining areas where fluid has a predisposition to collect.69,70 Small quantities of
fluid may be targeted for diagnostic aspiration or therapeutic injection, taking advan-
tage of the precise needle placement provided by ultrasound guidance.

5. Multiple approaches are typically available to enter a joint using ultrasound guidance.
Clinicians should recognize that many ultrasound-guided joint aspirations and injec-
tions do not use the same approaches as traditional non–image-guided techniques.
The choice of joint entry site for an ultrasound-guided procedure is situation specific
and depends on patient position and regional anatomy, localization of fluid (if any),
the proximity of neurovascular structures, and clinician preference.34,37,42,44,45,71

Whereas ultrasound-guided joint injections may be performed with smaller-gauge nee-
dles, larger-gauge needles are recommended for aspiration (eg, 20 gauge or larger).

6. After intra-articular needle positioning, the clinician may consider a “test injection”
with a small amount of sterile normal saline, sterile water, or a local anesthetic to con-
firm intra-articular placement and free injectate flow. A test injection may be particu-
larly useful in the presence of copious intra-articular debris or synovitis.

7. During joint injection, fluid should flow freely from the needle tip into the joint space.
In the absence of free flow, the needle should be repositioned. Depending on the
amount of fluid injected and the size of the joint space, the clinician may document a
sonographic arthrogram by visualizing distention of the joint recesses sonographically
during or after the injection.

8. During joint aspiration, the clinician should reposition the needle into the fluid using
ultrasound guidance to optimize the yield of the aspiration and avoid needle clogging
with synovial tissue or joint debris. When infection is suspected, the needle path
should be chosen with awareness of the potential for contamination of the tissues adja-
cent to the joint due to bacterial leakage from the joint or cross-contamination from
the needle during withdrawal. If there is no intra-articular fluid as determined by ultra-
sound and infection is suspected, the clinician may consider joint lavage with sterile
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nonbacteriostatic normal saline or sterile water to facilitate aspiration, with the recog-
nition that lavage will dilute the concentration of any intra-articular bacteria or cells.
However, in this case, a Gram stain and cultures may still be valid. Nonbacteriostatic
saline would not be needed if there was no suspicion of infection, and the procedure
was being performed for other indications (eg, crystal aspiration).

9. Although not specifically covered in this section, ultrasound-guided synovial biopsy
can be performed using similar techniques and principles but targeting sonographical-
ly visualized intra-articular synovial tissue.

10. After completing the procedure, the needle should be withdrawn from the patient’s
skin. Postprocedure dressings should be applied based on the procedure and postpro-
cedure instructions reviewed with the patient (see also section V. C. 10.
Postprocedure Care). 

VII. Specifications for Ultrasound-Guided Tendon, Ligament,
and Muscle Procedures

A. Introduction
For the purposes of this parameter, ultrasound-guided tendon, ligament, and muscle
procedures are defined as procedures in which real-time ultrasound visualization is
used to guide a needle or similar device into a tendon sheath, tendon, ligament, or
muscle for the purposes of delivering a diagnostic or therapeutic agent or performing a
therapeutic intervention such as tenotomy or removal of calcium deposits. These spec-
ifications also apply to fascia (eg, plantar fasciopathy). 

B. Indications and Contraindications
1. General indications for interventional procedures on tendons, ligaments, and muscles

include but are not limited to the following:
a. Tendinopathy (tendinosis and partial-thickness tears).
b. Enthesopathy.
c. Tenosynovitis. (In the case of stenosing tenosynovitis, an ultrasound-guided A1

pulley release can be performed if indicated.) 
d. Tendon snapping, subluxation, or dislocation (eg, internal coxa saltans due to the

iliopsoas tendon).
e. Ligament sprains.
f. Entrapment of a structure by a ligament (eg, transverse carpal ligament compress-

ing the median nerve at the wrist).
g. Muscle contusions.
h. Muscle trigger points and tender points.

2. Specific indications for ultrasound guidance for interventional procedures on tendons,
ligaments, and muscles include but are not limited to the following:6,12,50,68,72–102

a. Failed palpation-guided procedure. 
b. Diagnostic injection where accurate injectate placement is critical for diagnosis.
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c. Inability to precisely localize the target using palpation or surface landmarks due to:
i. Body habitus.
ii. Congenital, postsurgical, or posttraumatic deformity.
iii. Deep location of the target structure (eg, flexor hallucis longus tendon at the

posterior process of the talus).
d. Therapeutic injection in which therapeutic benefit is predicated on accurate

placement. 
e. Relatively high risk of complications that can be reduced by ultrasound guidance:

i. Avoidance of inadvertent tendon injection to reduce rupture risk.
ii. Proximity to neurovascular structures or organs at risk.
iii. Bleeding risk secondary to anticoagulants or bleeding diathesis (see section

V. C. 2. b. Relative Contraindications).
f. In select patients with significant apprehension about injections to ameliorate 

procedure- related pain and/or anxiety.
3. General contraindications apply as discussed earlier in this document.

C. Considerations for Ultrasound-Guided Tendon, Ligament, and Muscle Procedures
1. General procedural considerations apply as discussed previously in this document.
2. Clinicians should consider using a small-footprint (hockey stick) transducer in the

wrist-hand and ankle-foot region if one is available. The small footprint will provide
procedural versatility and optimize skin contact in these regions of thin soft tissue cov-
erage and bony prominences.

3. Tendons should be positioned in a moderately relaxed position, particularly when
Doppler flow will be used during the procedure. Loose tendons will introduce
anisotropy, whereas tight tendons will artifactually demonstrate reduced neovascular-
ization and increase resistance to needle passage and injection.

4. After the needle tip has been guided into the target or target area as described previ-
ously in this document, one of the following procedures can be performed:

a. Injection: 
i. For the purposes of injection, the needle can be placed adjacent to the tendon

(or within its sheath, as appropriate), into the tendon, adjacent to or into a lig-
ament or fascia, or into a muscle either parallel or perpendicular to the long axis
of the target structure (ie, while visualizing the structure in its short or long
axis).77, 80–96,98–104

ii. After a negative aspirate for blood, a therapeutic or diagnostic substance can be
delivered into the target region under direct ultrasound visualization.

iii. As indicated, a “test injection” with a local anesthetic, sterile normal saline, or
sterile water may be performed before delivery of the injectate to confirm accu-
rate needle placement and free flow. If free flow away from the needle tip is not
visualized, the needle should be repositioned.

iv. The clinician should visualize the expected distribution of the injectate using
real-time ultrasound guidance.

v. Intratendinous and intraligamentous cortisone injection should be avoided
due to the risk of tendon rupture.
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b. Aspiration:
i. Fluid can be aspirated from the target area for diagnostic or therapeutic pur-

poses. Several approaches are typically available to place a needle into a fluid
collection using ultrasound guidance while avoiding neurovascular structures.

ii. In the setting of suspected infection, fluid should be sent for analysis and cul-
ture because the ultrasound appearance of fluid is an unreliable indicator of
infection. Similarly, the viscosity of the fluid cannot be predicted by its ultra-
sound appearance, and many fluid collections are more viscous than anticipat-
ed. Use of larger-gauge needles and lavage with sterile normal saline, sterile
water, or a local anesthetic can be performed to reduce viscosity and facilitate
aspiration. Although lavage may be useful for therapeutic decompression,
lavage should be used with caution in suspected cases of infection, as the lavage
fluid will dilute bacteria and cells and may inhibit bacterial culture. 

iii. The clinician should reposition the needle during the procedure to avoid
needle clog and optimize fluid aspiration. In the setting of ganglia or other
septated fluid collections, the clinician can guide the needle into additional
compartments to optimize the yield. 

c. Tenotomy, fenestration, calcific deposit barbotage, and trigger point needling:
i. The clinician can use real-time ultrasound guidance to perform several ther-

apeutic procedures with standard stainless steel needles or specialized
devices, including tenotomy, fenestration, disruption and aspiration of intra-
tendinous calcific deposits (barbotage), trigger point needling, and “tendon
scraping.”

ii. “Tenotomy” can be performed for chronic tendinopathy, plantar fasciopa-
thy, and ligament sprains with the goal of disrupting degenerative tissue and
facilitating healing. Needle tenotomy is performed by repetitively fenestrat-
ing the pathologic region under real-time ultrasound guidance. The needle
is typically oriented parallel to the tissue fibers but can be oriented perpen-
dicular to the fibers.77,94,105–108 In either case, one or more needle passes are
completed through each affected region. Needle size may vary, but larger-
gauge needles (eg, 18 gauge) are often used. Orthogonal short- and long-axis
imaging of the target tissue is used to control the needle position and ensure
that all regions are treated. Tenotomy may also be performed with special-
ized devices that specifically cut, fragment, and in some cases remove tis-
sue.109,110 General technical considerations are similar to those for needle
tenotomy with the addition of device-specific considerations. Needle fenes-
tration can also be used to treat entrapments such as carpal tunnel syndrome
and stenosing tenosynovitis. The clinician repetitively fenestrates the entrap-
ping structure (eg, A1 pulley in stenosing tenosynovitis) to reduce ten-
sion.72,111–113 Similar to tenotomy, “fenestration” may also be completed
with specialized tools or devices that cut or transect the restrictive tissues as
opposed to fenestration.74,75,114–118

d. Ultrasound-guided lavage and aspiration (barbotage) of calcific tendinosis is a
well-established clinical procedure providing good or excellent outcomes in the
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majority of appropriately treated patients.119–124 After local anesthesia, one or two
needles are placed under direct ultrasound guidance into the calcific deposit, fol-
lowed by lavage with sterile water or sterile saline mixed with a local anesthetic.
After barbotage, an ultrasound-guided subacromial bursa injection is typically per-
formed. 

e. There are numerous techniques for treating myofascial pain with dry needling or
injection, and ultrasound can be used to guide a needle into the trigger
point.125,126 

f. “Tendon scraping” is typically performed with a large-gauge needle (18 gauge or
larger) or in some cases a small scalpel blade or similar instrument. The needle or
blade is positioned outside the tendon, adjacent and superficial to the paratenon.
(The procedure is typically performed for nonsynovial tendons affected by chron-
ic tendinopathy.) The needle/blade is then moved back and forth along the
paratenon in a scraping motion to disrupt neovessels and pain-mediating nerve
fibers typically located in the peritendinous tissue.127

g. After completing the procedure, the needle should be withdrawn from the
patient's skin. Postprocedure dressings should be applied based on the procedure
and postprocedure instructions reviewed with the patient (see also section V. C.
10. Postprocedure Care).

VIII. Specifications for Ultrasound-Guided Fluid
Aspirations12,68,128,129

A. Introduction
For the purposes of this parameter, ultrasound-guided fluid aspiration procedures are
defined as procedures in which real-time ultrasound visualization is used to guide a
needle or catheter into a fluid collection (eg, cyst, seroma, ganglion, or abscess) for
diagnostic or therapeutic aspiration. Diagnostic and therapeutic joint aspirations are
reviewed in section VI. Specifications for Ultrasound-Guided Joint Aspirations and
Injections, and some aspects of ultrasound-guided fluid drainage are covered in sec-
tions VI. Specifications for Ultrasound-Guided Joint Aspirations and Injections, and
VII. Specifications for Ultrasound-Guided Tendon, Ligament, and Muscle
Procedures. 

B. Indications and Contraindications
1. General indications for placing a needle or catheter into a fluid collection include but

are not limited to the following:
a. Diagnostic aspiration for fluid analysis to exclude infection, metallosis, crystal dis-

ease, and other etiologies of abnormal fluid collections.
b. Therapeutic aspiration for symptomatic relief or to facilitate resolution of the fluid

collection.
c. Installation of a catheter for therapeutic drainage of a fluid collection.
d. Installation of therapeutic agents such as corticosteroids and sclerosing agents.

2014—AIUM PRACTICE PARAMETER—Selected Ultrasound-Guided Procedures

23

www.aium.org

usGuidedProcedures.qxp_1115  12/1/15  4:51 PM  Page 23

 15509613, 2016, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.7863/jum

.2016.35.9.5 by U
niversity of C

alifornia - Los A
nge, W

iley O
nline Library on [12/10/2022]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



2. Specific indications for ultrasound guidance to place a needle or catheter into a fluid
collection include but are not limited to the following:

a. Failed non–ultrasound-guided procedure, including recurrent fluid collection 
following a palpation-guided procedure.

b. Non–clinically palpable fluid collection seen on ultrasound, computed tomography,
or magnetic resonance imaging.

c. Inability to precisely localize the target using palpation or surface landmarks due
to:

i. Body habitus.
ii. Congenital, postsurgical, or posttraumatic deformity.
iii. Deep location of target structure.

d. Relatively high risk of complications that can be reduced by ultrasound guidance:
i. Proximity to neurovascular structures or organs at risk.
ii. Bleeding risk secondary to anticoagulants or bleeding diathesis (see section

V. C. 2. b. Relative Contraindications).
e. In select patients with significant apprehension about interventional procedures

to ameliorate procedure-related pain and/or anxiety.
3. General contraindications apply as discussed earlier in this document.

C. Considerations for Ultrasound-Guided Fluid Aspirations6

1. General procedural considerations apply as discussed previously in this document.
2. Fluid can be aspirated from the target area for diagnostic or therapeutic purposes.

Several approaches are typically available to place a needle into a fluid collection using
ultrasound guidance while avoiding neurovascular structures. The choice of approach
is dictated by patient-specific factors. In general, the shortest trajectory to the fluid col-
lection is chosen while avoiding “at-risk” structures such as internal organs, nerves, and
vessels.50

3. Needle size should be determined based on procedural specifics. Larger-gauge needles
should be used for complex fluid collections and in cases where fluid is anticipated to
be viscous. The viscosity of the fluid cannot be predicted by its ultrasound appearance,
and many fluid collections are more viscous than anticipated. Use of larger-gauge nee-
dles and lavage with sterile normal saline, sterile water, or a local anesthetic can be per-
formed to reduce viscosity and facilitate aspiration. Although lavage may be useful for
therapeutic decompression, lavage should be used with caution in suspected cases of
infection, as the lavage fluid will dilute bacteria and cells and may inhibit bacterial cul-
ture, and if performed too vigorously in a large abscess, the maneuver could potentially
induce sepsis. 

4. When attempting to aspirate small ganglia, a short beveled needle may be considered
to allow the entire bevel to be placed into the cyst. 

5. Real-time ultrasound guidance can be used to redirect the needle or catheter within a
loculated fluid collection to optimize the yield. Needles can also be used to penetrate
septa and adhesions, as well as fenestrate the walls of ganglion cysts to facilitate
autodecompression.
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6. In the setting of suspected infection (ie, abscess), the performing clinician should
choose a needle path that avoids or minimizes the risk of contamination of adjacent
tissues or tissue compartments. If there is any question of infection, fluid should be
sent for analysis and/or culture because the ultrasound appearance of fluid is an unreli-
able indicator of infection. 

7. After completing the procedure, the needle or catheter should be withdrawn from the
patient’s skin and dressings applied based on the procedure. Postprocedure instruc-
tions should be reviewed with the patient (see also section V. C. 10. Postprocedure
Care). 

8. Any drains left in place should be managed in accordance with facility guidelines. 

IX. Specifications for Ultrasound-Guided Perineural and 
Spinal Pain Procedures

A. Introduction
For the purposes of this parameter, ultrasound-guided perineural procedures are
defined as procedures in which real-time ultrasound visualization is used to guide a
needle, catheter, or similar device adjacent to neurologic structures for the purpose of
delivering a diagnostic or therapeutic agent or performing a therapeutic intervention
(eg, placement of a peripheral nerve stimulator).

B. Indications and Contraindications
1. General indications for interventional procedures adjacent to central or peripheral

neurologic structures include but are not limited to the following:
a. Anesthesia for surgical procedures.
b. Analgesia after surgical procedures.
c. Diagnosis and treatment of neurologic and musculoskeletal pain syndromes.

i. Injections.
ii. Perineural catheter placement.

2. Given the goal of placing a needle, catheter, or similar device directly adjacent to 
sensitive neurologic structures, image guidance is generally indicated when performing
perineural procedures both centrally and peripherally. Whereas ultrasound guidance is
optimally suited for image guidance in the periphery, the indications for ultrasound
guidance with respect to central neurologic procedures are less well established.130

3. General contraindications apply as discussed earlier in this document.
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C. Considerations for Ultrasound-Guided Perineural Procedures130,131

1. General procedural considerations apply as discussed previously in this document.
2. The clinician must demonstrate both clinical and technical expertise to safely perform

ultrasound-guided perineural procedures, including needle tracking using both in-
plane and out-of-plane techniques. Because of the systemic local anesthetic toxicity
and associated complications from the injection of local anesthetics, regional anesthe-
sia should be performed in a monitored setting with appropriate supervision and car-
diopulmonary resuscitative equipment. Certain perineural injections may need to be
performed in a monitored setting, especially spinal nerve blocks or those requiring
large amounts of local anesthetics, such as proximal nerve blocks used for anesthesia of
an entire limb. For those particular procedures, appropriate monitors should be
applied and at a minimum include noninvasive blood pressure, continuous electrocar-
diography, and pulse oximetry. Monitoring is not required during the performance of
injections such as carpal tunnel injections. Supplemental oxygen is advised when
sedating patients.

3. The clinician should demonstrate expertise in identification of nerves, including differ-
entiation of nerves from surrounding tissues, recognition of pathologic nerves and
anatomic variations, and incidental findings.9,10,17 

4. A shallow needle trajectory is used to direct the needle to the perineural region to min-
imize the risk of direct nerve penetration.

5. Use of both in-plane and out-of-plane needle tracking is necessary to optimize needle
guidance accuracy.

6. During the injection, the spread of injectate should be monitored. All traditional safety
precautions must be used when physically injecting a local anesthetic.132 Failure to
visualize the local anesthetic injection may result in an intravascular or intraneural
injection. 

7. If the patient is sedated or awake for the peripheral nerve block, neuropathic pain on
injection can be appreciated. If neuropathic pain is encountered, the injection must
stop and the needle repositioned. 

8. In the perioperative setting, due to the toxicity and associated complications from the
injection of local anesthetics, regional anesthesia should be performed in a monitored
setting with appropriate supervision and cardiopulmonary resuscitative equipment.
Appropriate monitors should be applied and at a minimum include noninvasive blood
pressure, continuous electrocardiography, and pulse oximetry. Supplemental oxygen is
advised when sedating patients.

a. Perineural catheter placement:
i. Perineural catheters are most commonly placed when prolonged analgesia is

necessary, such as for a total knee replacement or triple ankle arthrodesis.
Continuous perineural infusion of a local anesthetic and adjuvants may also be
used to facilitate physical therapy and rehabilitation in various chronic pain
syndromes.

ii. When placing a perineural catheter, it is imperative that the highest level of
sterility be applied to avoid infection. The area is widely prepared with an
antiseptic solution and draped in a sterile manner. The clinician should wear
a cap, mask, and sterile gloves, and use of a sterile gown is advisable. The
probe is appropriately disinfected before the procedure, as previously dis-
cussed (see section V. C. 6. Managing Infection Risk). Use of a sterile ultra-
sound transducer cover and sterile ultrasound gel is highly recommended for
these procedures.
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iii. Perineural catheters may be placed by using an in-plane or out-of-plane
approach. At times, the precise location of the catheter tip is not evident, and
the clinician must confirm that intravascular placement of the catheter has
not occurred. Testing for intravascular catheter placement includes attempt-
ing to aspirate blood before injecting and administering a test solution such
as 3 to 5 mL of 1.5% lidocaine with 1:200,000 epinephrine. If the catheter is
intravascular, an unusual increase in the heart rate of 10 to 20 beats per
minute may occur. Finally, the local anesthetic of choice (eg, bupivacaine or
ropivacaine) is administered slowly with frequent aspiration (every 3–5 mL)
while assessing for symptoms of systemic local anesthetic toxicity. Finally,
the catheter is fixated with a sterile adhesive dressing. 

b. After completing the procedure, the needle should be withdrawn from the
patient’s skin. Postprocedure dressings should be applied based on the procedure.
Any drains left in place should be managed in accordance with facility guidelines.
Postprocedure instructions should be reviewed with the patient (see also section
V. C. 10. Postprocedure Care). 

D. Considerations for Ultrasound-Guided Spinal Pain Medicine Procedures133,134

1. General procedural considerations apply as discussed previously in this document.
2. Ultrasound-guided pain procedures are typically performed in a specialized proce-

dure room by a clinician treating acute and chronic pain.
3. Ultrasound provides good visualization of bony surfaces and thus is useful to provide

guidance for various superficial axial or spine injections, such as medial-branch blocks,
intra-articular facet injections, nerve root blocks, and sacroiliac joint injections. 

4. Although ultrasound-guided neuroaxial blocks may provide some advantages when
compared to traditional landmark-based approaches in regional and obstetric anes-
thesia, the role of ultrasound guidance to perform spinal blocks traditionally per-
formed using fluoroscopic or computed tomographic guidance is less well defined
and is therefore beyond the scope of this document.135,136

X. Specifications for Ultrasound-Guided Fine-Needle
Aspiration, Core Biopsy, and Ablative Procedures68,137

A. Introduction
For the purposes of this parameter, ultrasound-guided “fine needle aspiration, core
biopsy, and ablative procedures” refers to the use of ultrasound guidance to obtain
samples for material analysis, instill agents into spaces or tissues, or install devices into
tissues for the purpose of performing an ablative procedure. Most of this point-of-care
sampling will be performed for lesions of the head, neck, and breast, as well as superfi-
cial soft tissue masses in other parts of the body. Deep-organ biopsy (eg, liver and pan-
creas) is typically performed in the hospital or appropriate controlled setting under the
supervision of a radiologist and is beyond the scope of this document. Similarly, this
parameter does not apply to ultrasound-guided biopsy of the prostate or the various
currently available gynecologic sampling techniques.
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B. Indications and Contraindications
1. Image guidance is generally indicated for percutaneous soft tissue sampling or ablative

procedures to ensure accurate needle or device placement, avoid unnecessary contam-
ination of adjacent tissue compartments, optimize the diagnostic yield, accurately
deliver ablative/therapeutic agents, and/or minimize complications. Specific indica-
tions for ultrasound guidance include but are not limited to the following: 

a. Fine needle aspiration for sampling accessible thyroid and parathyroid nodules,
lymph nodes, cysts, salivary glands, congenital cervical mass lesions, muscle, soft
tissue masses, and abscesses of the head and neck region. Samples may be submit-
ted for cytology, flow cytometry, hormone analysis (thyroglobulin, calcitonin,
parathormone, and amylase), genetic and molecular markers, and cultures of
infectious lesions.

b. Core biopsy of lymph nodes suspicious for lymphoma, aggressive thyroid lesions
such as cytologically suggested anaplastic or poorly differentiated malignancy,
lesions with previous indeterminate, inadequate, or unsatisfactory cytology, and
rare salivary gland malignancy where an understanding of precise histology is 
critical to surgical decisions regarding the facial nerve. Fine-needle aspiration for
cytology, often with flow cytometry when lymphoma is suspected, should precede
consideration of core biopsy. When results are equivocal and Hodgkin lymphoma
is suspected, a tissue sample is required with core biopsy as a first step before open
biopsy. 

c. Fine-needle aspiration of breast lesions. However, most breast surgeons and radi-
ologists prefer to perform core breast sampling as an initial assessment rather than
fine-needle aspiration with cytology.

d. Percutaneous ethanol injection of thyroid cysts, selected metastatic papillary 
carcinoma in lymph nodes, and specific hyperparathyroid conditions. Except for
thyroid cysts, which have a very low complication rate, ethanol injections for
other conditions are highly specialized and should be reserved for centers with
specific interest and experience in these treatments. 

e. Installation of sclerosing agents to treat macrocystic lymphangiomas and cystic
hygromas.

2. General contraindications apply as discussed earlier in this document.
3. There are no specific contraindications to ultrasound-guided fine-needle aspiration or

core biopsy, with only a few exceptions:
a. If important nerves such as the facial nerve or brachial plexus are at definite risk,

ultrasound-guided fine-needle aspiration may be avoided in favor of open sam-
pling.

b. In the postoperative neck, a traumatic neuroma may be identified as a hypoechoic
mass lesion in contiguity with its associated nerve. Deep palpation of the mass
with the transducer may produce focal pain (ie, sonopalpation), which may radi-
ate along the nerve pathway. The posttraumatic neuroma should not be sampled. 

c. Relative contraindications to large-bore needle aspirates and core needle biopsy
are anticoagulation, intervening loops of bowel, an overlying large artery, an ovari-
an mass, and a renal mass.
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C. Considerations for Ultrasound-Guided Fine-Needle Aspiration, Core Biopsy, and Ablative
Procedures
1. In addition to the general qualifications for performance of ultrasound-guided proce-

dures discussed previously in this document, clinicians performing ultrasound-guided
fine-needle aspiration, core biopsy, and ablative procedures may require competency
in appropriate core sample preparation and slide preparation as clinical practice dic-
tates. This includes efficient placement of slides into solutions and other preparation
techniques to avoid air-drying artifacts.

2. If soft tissue imaging of the target region has not been completed before the request for
biopsy or treatment, a diagnostic ultrasound examination should be performed at the
time of the procedure. The referring clinician should be notified of any unanticipated
findings, as discussed earlier in this document. If a previous ultrasound examination 
has been performed elsewhere, the diagnostic procedure should be repeated and saved
before guided biopsy to make certain that there is symmetry of thought. Even if the
same clinician is performing the sampling procedure after a time interval, it is important
to repeat the critical elements of the ultrasound to plan a best course of action.

3. After completing the procedure, the needle should be withdrawn from the patient’s skin,
and dressings should be applied based on the procedure. Postprocedure instructions
should be reviewed with the patient (see also section V. C. 10. Postprocedure Care). 

XI. Documentation138 

Each organization will address this section in its document. AIUM language is as follows:

A. Adequate documentation is essential for high-quality patient care, should be performed in
accordance with the AIUM Practice Parameter for Documentation of an Ultrasound
Examination, and should be permanently documented in the patient’s medical record.
Retention of the ultrasound examination should be consistent both with clinical needs and
with relevant legal and local health care facility requirements. The procedure documenta-
tion should include the following: 
1. Patient identification.
2. Facility identification. 
3. Procedure date.
4. Requested procedure, including side of body. Documentation of changes to the

requested procedure should be included as appropriate. 
5. Indication for the procedure.
6. Justification for ultrasound guidance.
7. Description of the target and relevant associated structures, both normal and abnormal.
8. Description of the use of ultrasound to localize the target and the essential elements

of the procedure, including transducer position, approach to the target, and method of
needle tracking (in plane or out of plane). Deviations from standard techniques are
described and justified.

9. The type and amount of medication, if used.
10. Needle/device type and gauge.
11. Specimens removed, if any, as well as their disposition.
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12. Preprocedure, intraprocedure, and postprocedure still image(s) or videos:
a. Images should be labeled with the patient identification, facility identification,

procedure date, and side (right or left) of the procedure site. 
b. Inclusion of at least one image demonstrating the needle or device placed into the

target region is required unless the indirect technique is used (see section VI.
Specifications for Ultrasound-Guided Joint Aspirations and Injections).

c. All images should be permanently archived and easily retrievable. 
d. Variations from normal size or morphology should be recorded and accompanied

by measurements. 

XII. Quality Control and Improvement, Safety, Infection Control,
and Patient Education Concerns

Each organization will address this section in its document. AIUM language is as follows:

A. Policies and procedures related to quality control and improvement, patient education,
infection control, and safety should be developed and implemented in accordance with
the AIUM Standards and Guidelines for the Accreditation of Ultrasound Practices. Infection
control issues have been addressed elsewhere in this document. Ultrasound transducer
cleaning, disinfection, and sterilization should be performed in accordance with the AIUM
Guidelines for Cleaning and Preparing External- and Internal-Use Ultrasound Probes Between
Patients.

B. Equipment performance monitoring should be in accordance with the AIUM Standards
and Guidelines for the Accreditation of Ultrasound Practices. This should include following
the ultrasound manufacturer’s equipment care and maintenance recommendations and
having the equipment checked at least on an annual basis.

C. Practices performing ultrasound-guided procedures should have policies and procedures
in place to ensure the safety of the patient and practice personnel during the procedure.
These include but are not limited to the following: 
1. Policies on Prevention of Infectious Diseases—The practice must have procedures

and policies for the protection of patients and practice personnel from the transmis-
sion of infectious diseases as well as the cleaning and disinfection of ultrasound equip-
ment and transducers.

2. Policies and Procedures Safeguarding Patients, Practice Personnel, and Equipment—
The facility should have a formal policy for adherence to the Joint Commission’s
Universal Protocol for Preventing Wrong Site, Wrong Procedure, and Wrong Person
Surgery (www.jointcommission.org).

3. Policies and Procedures for Adequate Labeling of Specimens—The practice must
clearly define the personnel responsible and the steps required to hand off each spec-
imen.

4. ALARA Principle—Personnel must be familiar with and show evidence of practicing
the ALARA (as low as reasonably achievable) principle with use of ultrasound.

D. Incident Reporting—A policy/procedure must exist for responding to and reporting any
accidents or complications that occur in the facility. This policy/procedure should com-
ply with any applicable reporting requirements under state and federal law.
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